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Foreword 

Engineer Intelligence Study -- Guam, Mariana Islands 

Water Resources Supplement 

This study of the water resources of Guam supplements the report, 

Military Geology of Guam, Mariana Islands, and has been prepared as a 

part of the Pacific Geological Mapping Program of the Corps of Engineers, 

U. S. Army. 

The program is designed to collect and compile information on the 

military geology of areas of the Pacific, by field mapping and analyses 

of selected islands, and to publish the information in a form usable by 

the Armed Forces and the island civil administrations. 

This report deals with the occurrence and availability of water and 

the development of water supplies in Guam. It describes briefly the 

streams and includes basic data on the flow of streams.  The study out- 

lines the water-bearing properties of the rocks, the occurrence of 

ground water, and methods of developing ground water, and presents 

records of wells and springs. 

The report was prepared in cooperation with the U. S. Geological 

Survey, Department of the Interior. 

November 1961 
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MILITARY GEOLOGY OF GUAM, MARIANA ISLANDS 

WATER RESOURCES SUPPLEMENT 

SUMMARY 

All streams in Guam are in the southern half of the island, which 
is composed largely of volcanic rock having low permeability. No 
streams exist in the northern half because of the highly permeable lime- 
stone terrane, which quickly absorbs the rainfall, and here the flow of 
water to the sea is underground. Most of the streams in southern Guam 
are small; the largest is the Talofofo River system, which drains an 
area of about 21 square miles. A large part of the streamflow is direct 
runoff from rainfall; consequently, the flow has wide seasonal fluctua- 
tions and the greatest flow is during the rainy season from July through 
November. The dry-season flow in many years is only a small fraction of 
the average flow. 

Because of the wide seasonal fluctuations in flow, the streams are 
poor sources of dependable large supplies of water, except where the 
flow can be regulated by dams and reservoirs. In the upper part of the 
Talofofo River system a dam forms the Fena Valley Reservoir, which has 
a capacity of about 2,000 million gallons and is capable of supplying 
about 8 mgd (million gallons a day) to the island water system. Several 
villages in southern Guam divert small supplies from streams. 

The flow of all large streams and several small ones has been gaged 
since 1951. Records of these measurements to 1958 are shown in Appendix 
A, which gives a description of each gaging station and tabulations of 
daily flow and the maximum, minimum, and mean flow at eacn gage. 

The major ground-water supply in Guam is in the basal ground-water 
body that lies near sea level over a wide area in the highly permeable 
limestone in northern Guam. The upper part of the basal water body is 
a lens of fresh to brackish water that floats in and displaces the 
slightly heavier sea water saturating the rock below sea level. Depths 
to the water table, which is near sea level, range from a few feet in 
lowlands near the shore to nearly 600 feet in the high part of the lime- 
stone plateau of northern Guam. 

The basal water discharges into the sea continuously at springs and 
seeps at the shore, but most of the water near the shore is brackish or 
saline. Concentrated flows of fresh water occur at Janum Spring, which 
discharges 1 to 2 mgd, and at Agana Spring, which has a flow of 2 to 3 
mgd. 

Numerous wells drilled in the limestone to about sea level and a 
few horizontal tunnels driven at the water table develop the fresh basal 
water in northern Guam, but in some areas pumping causes sea-water 
encroachment and an increase in the salinity of the water. The total 
supply of fresh basal water in northern Guam, including spring flow, 
probably is about 15 mgd. 



The volcanic rock and associated noncalcareous sediments that make 
up the most of southern Guam have low permeability and are poor water- 
bearing materials. The rocks yield water slowly to wells, and in most 
of the area the yield of drilled wells is less than 1 gallon per minute 
per foot of drawdown. Because of the low permeability, the water table 
commonly stands high above sea level, and numerous small springs and 
seeps flow into streams and contribute to their base flow. 

Limestone caps on hills of volcanic rock in southern Guam contain 
ground water that discharges at springs at the edge of the limestone. 
Most of the springs are small and have daily flows of only a few thou- 
sand gallons during dry seasons. The largest is Almagosa Springs, which 
occasionally has a dry-season flow of less than 0.5 mgd. The largest 
springs are diverted into village or military water systems. 

Ground water in limestone along the coastal part of southern Guam 
is mostly brackish. Beach deposits generally yield water readily to 
wells, but most of the water is brackish. 



INTRODUCTION 

Location and Extent 

Guam lies between latitudes 13°15'N. and 13°39'N. and between long- 
itudes lM*-°37'E. and lM4-°57'E. (fig. l). The largest and southernmost 
of the Mariana Islands, it has an area of about 212 square miles. The 
island is 30 miles long, and from a width of 8j miles in the northern 
part it tapers to k  miles at the central waist and widens again to Ha- 
ndles in the southern part. 

Purpose and Scope 

The purpose of this report is to present information on the water 
resources of the island that will be useful in the location and develop- 
ment of water supplies and in the planning and management of water- 
supply installations. The report describes briefly the rocks of the 
island and their water-bearing properties.  It outlines the occurrence 
of ground water, and the methods of development of ground water. It 
presents records of wells and a map showing the locations of wells and 
the sources of ground water in the island.  It gives summary descrip- 
tions of the streams and drainage basins, and tabular data on the flow 
of streams. 

Previous Investigations 

The first documented study of the water resources of Guam was by 
H. T. Stearns, who, in 1937> spent 3 months in the island making a study 
for the U. S. Navy. An unpublished report submitted by Stearns to Navy 
authorities in Guam describes the general geology of the island and 
gives information on wells, springs, and streams.  In 19^5> P. H. 
Peterman, Frederick Ohrt, and C. K. Wentworth visited the island brief- 
ly and made recommendations to the U. S. Navy regarding the development 
of ground-water supplies. In an investigation for the U. S. Commercial 
Company, A. M. Piper (l°^-6-^7> P> 20-68) described the ground-water 
supplies of Guam and compiled records of all known wells. In 19^7> 
R. W. Sundstrom made a study of the ground-water supplies of north Guam 
for the U. S. Army. 

Present Work 

Compilation of the information in this report was started in 1951 
by J. W. Brookhart, who was a member of the Guam Field Party of the 
Military Geology Branch, U. S. Geological Survey.  In 195^ and 1955, 
E. W. Bishop and K. J. Takasaki continued the work of observation and 
compilation begun by Brookhart. From 1955 to 195&> P. E. Ward made 
field studies in the island.  Information on surface water is based on 
records of streamflow collected by the Surface Water Branch, U. S. Geol- 
ogical Survey, under the supervision of M. H. Carson and H. S. Leak. 
Stream gaging was done by Raymond Chun, H. H. Hudson, Santos Valenciano, 
and J. S. Quinata. 
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Topography and Drainage 

The northern half of Guam is a gently undulating limestone plateau 
bordered on its seaward edges by steep cliffs. The plateau slopes gen- 
erally southwestward from elevations of approximately 600 feet in the 
north to less than 100 feet at the narrow midsection of the island. The 
generally uniform surface is interrupted by three hills--Barrigada Hill 
(665 feet), which is a broad limestone dome, and Mt. Santa Rosa (858 
feet) and Mataguac Hill (63O feet), both of which are underlain by vol- 
canic rocks. 

Because of the high permeability of the limestone, no perennial 
streams exist on the plateau. During heavy rains, water may flow in 
short channels in the limestone, but the water soon disappears into 
numerous sinkholes and fissures. The only runoff of consequence in the 
area is on the steep slopes of the two small volcanic hills, but even 
here water flows only during rains and disappears rapidly in the lime- 
stone that surrounds the hills. 

The southern half of Guam is a rugged, deeply dissected upland 
underlain chiefly by volcanic rocks. The surface has been eroded into 
peaks, knobs, ridges, and basinlike areas and is deeply channeled by 
numerous streams. A nearly continuous mountain ridge, running from the 
highland south of Piti to the southern tip of the island, lies parallel 
with and 1 to 2 miles inland from the west coast. Eight peaks in the 
ridge stand at about 1,000 feet above sea level, the highest of which 
is Mt. Iamlam, 1,33^ feet above sea level. Along the west coast an 
emerged limestone plain 200 to 300 feet high and a little less than a 
mile wide lies between the ridge and the shore. Two limestone masses 
projecting westward from the plain at Apra Harbor form Cabras Island and 
Orote Point. The east slope of the mountain ridge is relatively gentle, 
and near the east coast it merges with a narrow limestone plateau that 
stands 100 to 350 feet above sea level and extends from Pago Bay south- 
ward to Inarajan. 

More than kO  streams flow into the sea in the southern half of 
Guam. The streams are closely spaced, deeply incised, and have dendri- 
tic patterns. The largest streams empty into small bays. 

Climate 

The following discussion of the climate of Guam is based largely 
on a report by D. I. Blumenstock (l959)«  Climatological records for 
most stations on the island are for short periods. Reliable records of 
rainfall are available for a few stations, but records for most are for 
periods of less than 10 years. 

Guam is warm and humid and has mean monthly temperatures that vary 
only slightly through the year.  In the Apra Harbor area, for example, 
the average temperature is 79.2° F. in the coolest month and 82.5° F. 
in the warmest.  In all areas except on the high peaks the daytime 
temperatures are usually in the middle to high eighties, and the temp- 
eratures at night are about 10 degrees lower. The humidity generally 
ranges between 65 and 80 percent in the late afternoon and 85 and 100 
percent at night. The average annual rainfall ranges from about 85 
inches in the Apra Harbor area to about 115 inches in the high mountain 
areas in southern Guam. Rainfall on the northern plateau is about 100 
inches. Annual evaporation from a standard Weather Bureau evaporation 
pan near Fena Reservoir averaged 89.5 inches during the years 1955-1956. 



Despite the uniformity of temperature and humidity, Guam has two 
distinct seasons: a dry season from January through May and a rainy 
season from July through November. December and June are transitional 
months. During the dry season, the tradewinds blow from the northeast, 
commonly in excess of 15 miles per hour, and calms are rare. During the 
vet season, although tradewinds still are generally dominant, winds 
commonly blow from any direction, windspeeds seldom are greater than 15 
miles per hour, and calms are frequent. Storms may occur at any time of 
the year, but they are most frequent during the rainy season. 

Rainfall during the dry season is mostly from scattered light 
showers. During the wet season, about one-third of the rainy days have 
more prolonged and steady rain. About 15 to 20 percent of the annual 
rainfall occurs during the dry season, 68 to 73 percent during the wet 
season, and the remainder during the transitional months. 

Because Guam is subjected to repeated invasions of very moist, un- 
stable air during the rainy season, and especially because the island is 
occasionally within the zone of influence of passing typhoons and tropi- 
cal storms, extreme rainfall intensities are not uncommon. At Sumay, 
which is in the zone of relatively low rainfall intensity, rainfall of 
9 inches or more in a single day may be expected every 10 years on the 
average. During the early part of July 1956, 2.35 inches of rain were 
recorded during a 35_minu'te period at Tamuning. 

Drought is common in Guam, and severe drought is not unusual. A 
drought of several weeks duration may occur any time between the first 
of December and the end of May, but the period of most frequent drought 
is February through April. 

Geology 

The summary of the geology of Guam given here is based on detailed 
descriptions in the report, Military Geology of Guam, Mariana Islands, 
by Tracey and others (1959) and is concerned mainly with elements that 
are important in the hydrology of the island. Brief descriptions of the 
rocks of the island, their distribution, and water-bearing properties 
are given in table 1. The geologic names in the table and elsewhere in 
this report agree with those used in the basic report. 

The plateau in the northern half of the island is composed princi- 
pally of limestone, which lies unconformably on an irregular surface 
eroded in volcanic rock. The contact between the limestone and the vol- 
canic rocks is below sea level in much of northern Guam, but the top of 
the volcanic rocks stands above sea level in an area of several square 
miles in the north-central part and projects through the limestone at 
Mt. Santa Rosa and Mataguac Hill. Most of the limestone in the plateau 
is cut by numerous caverns, fissures, and other solution openings, and 
it therefore has high overall permeability. The volcanic rock under the 
limestone has low permeability. 

The rocks of the southern half of Guam consist mainly of a complex 
of pyroclastic rocks and lava flows, noncalcareous sediments derived 
from the volcanic rocks, and minor amounts of interbedded limestone. 
Overlying parts of this complex are limestone beds that form caps on 
peaks and ridges, and aprons along the coast of south Guam. The vol- 
canic rocks and associated sediments have low permeability; the lime- 
stones lying on them have high permeability. 

Surficial deposits consist of calcareous sand and gravel in beach 
deposits, alluvium in the bottoms of valleys, thin clayey soil on lime- 
stone terranes, and an earthy mantle of volcanic terranes. 



u o 
10 

o 
o 
ft 

i 

H 

CU 
H 

•§ 
EH 

a; i bO                    cfi 
h h x u >> 

-p P -P 
CU          l           U 

1     M            Cfl   -P    P                    CO ^1 d  <u CH 
CO bO       -p   O •H    CO H cu M a H d to           d 
o •H      •>  03 ?         H      • a-HO<U,QC0dHO 
•H X  H    ?   CO TJ  H    >j •H           H    H           -H   TH    Cfl    CU 
-P 0          CU -d  d x H H  -P   CU            ICH         -P   O 
CO O   >  X   -H CU    3    Cfl  H      • d  ,Q   CO   H          C   CO   cfl 

•H .p    CU    CO   -P -P   O   CU TJ   CU cop       dcu'dOcflH 
d          CO  -H  -P   d  -H   0 H 

• 
H H   H   H co  H 9  co  H X 
co CU          ^!   -P H  bo H  cu  o 

3        cu  U X, 
od'dcflcflcflcoo-H bO 

-p •p a! o a cu bo d -P  9       p       bO 
o-HCud       condM 

•H 
CJ a   <U   03   03 -P   CU   ft         CO X 
a H    CO    H    3 CO XI         u Cfl.Ci4J    OT3H+J-H    03 

H       ><!  CJ d  cu d u 0)         X-   O1 to -p  ?  cu -p o 1 t3   > O -P   CO H>jCU           3    Crl    >>CH -p 
O   O X  H CO   pe H   cfl •H   U          >> O   d        HO 

o B H -P H •HO          ?  -P bDCU^H   H   Cfl   U ^ 
H  >  o  d  bod  cu  cfl  >> 

cu 
cu H  eg H CH          ft •p 

bO (DP   ?   S H   CU   O   CU   CU Cfl          O   O          CJ  -P  -H  -p 
d^ngH        cflCJ-H 

cfl 
d >                    CO 03 X          CO   O H 
•H 

X T^H X 
•H         (D   (S   X OH      acod?o)H cu 

H M  -P   CO   <U   CU dHCUOCQO    1     ft-H T3 
03 d +J -P CU   CU   P  H CfldOCOHCflCOjn o 
CD H    Cfl    CO   -H -p  cu co  cu X CHM-P         ,Q-PCUCUCfl a 
X <u       o  ;* d  CM   CJ   H    CO o cu      -p       d co      cu 

1 >  >> B         • B        cu        CU c cu -H A H        -> a CO 
H 03 -P          >> H *   X>    -P     M >3<UH          CQOCUCOM •H 
Cl) H -H     * H   CU CU   CU          O  CH -pbOCU     »vCUCQ-pCUCU 
-P MH T3 H -p X <H -P   d •H          XI  H    H           O    O  ft cu 
03 •H    CU    03    03 -P          P           CO HcoJscucHcoacfl d 
> TS  X  -P    O   S Cfl X   CO  H •rl -H          >          d   O H o 

d  a3  03  o CH               CU ,o            <u  >5 o H  ft   • -p 
CO   CD   E H X 

s 3     co 
O    H      •>   O    H Cfl    CU      •   H   H    H    ft           CO CO 

CU   CU  U    CU cu d  M       cu cu       cu co cu 
Tj    ^   -P   -P     CU -P  -P   O         -P Bocflco>e>5acu a 
d <u co p  u CO   cfl   cfl -p   cfl M-PHCU-HdCflOH •H 
CO   ft CO X CH O   ? CH  -H  Jl cucopco-pdawefl ft H 

•<           -d                  cu 
1     CO                    Cfl                    CO   XI 
d cu            o d   i   cu -P CO            1 

•     1 U           *H Orlti            H    CU    d   "H to 
•«<   CU  -H O       x oodcoxicucuHd to 
H d -P H -P        J 

H -P   >>2 
Cfl   cfl   cu         > ft   H -H cu 

a cu  o  H CU <H         -H   cfl  -P          CU d 
o >   N    cfl gj   O d C          -,H         CU   CU T3 -P M 

•H cfl         ft a p co OCHtOHCQXI-Pdd 
-pcucucua        OPCfl 
ffl   D rl t)   In -P   fa          d 
CUMOdOcoOn-H 

o 
-P H H CO            M      • •H 

X d bo 03    •« CU   CO   -P 
X Tj   CU T3 d   B   co -p 
•H •O-H   h     • d -p      co 

cfl        CO 
a      co 9 <+H co      cu a 

•H   Cfl CH               O   Mfl   O H d -p o co a 
-P cO   U X -P d -H   CJ H             •* o a a id d 
CO co co d •N -H •» d   • a       ri cu a 

•H T3 -p       cy t3         >>-P    • HcocflMCfl-POato 
CflCUOCUpcO<H         <H 
d -H   CO XI c5   CO         to 

•H 
t) d  d  co a a >> cfl co -p X 

Cfl H  X   >j cfl H H   cu   CU 03, 
13 CO           -P    CO IOCH   o   ?   O OOdB          lit!   313 s 
a d      p CU                    <H OCOHCUCH       dOd 
03 CO -H    to   6 -> -H T3   bO bDCHHaOCUCflCUcfl 

3       d  cu +> d d c o Cfl         O               X          O • 
H o X o H   O   CO   O O HCH   a   CQCH-P   ••»cflrd 

CU        3 H        d H   d 
-p   • 

CD CO   O H    d •H               H  H CO -p 
-P H    O    Cfl   H CO    1   4^   cfl TdcucflOcdbOcflHcfl 

d  u       cu x   d --3 -H H 
cfl   cu 
6  cu CJ CO   U 

O  X    >>   CO 
1    CJ         -p 

cd •v    a w s cfl    I     <s O         O   cfl   bO CO O CH 
H rl    OH    ID >5>H   S  4^   O CUCQCOXHHH-H 
o3 CO  cfl   H A Cfl    CU          -HP CHMCUH-PCflCOCfl 

CU   O -H H   U          d         Cu 
-P o 

X o  cu cfl  CJ H   > -O   co   CO co O 
CJ CJ  cfl d  o CU<HCJ-HOdHcOO CO   LTv 

T3          3    CU 
cu t)  ho p 

U    Cfl    ft   CO M       cfl bo d  o      d cu 
H nd   bD        <U   CO Cfl  <H    H           H   T3    cfl   -P d 
a] +5   cu  cu cu         •> TJ  CU <H            cfl  cu  ft d  bO co 

d0^ H to -P H d -p   <H    CO            d O<HH     xcocfl<;-H 
CU T3   CO   H   H O   Cfl   Cfl -P                        cfl O -P 
d •H  -d H o       cu d  o ><      -p d      H >,      9 H 
u H -H          >> CO    CO H  -r<   -H cu   bO -H   cfl CH   cfl   cfl    • 

Hdnboodmefls 
ft -H -P <;     H     HO 

Cfl    H 
o O H   CO  H -P H   M  X! cu 

on
s 

ns
o 

cu
r 

la
r 

^P^   P^ 
d -p 

B-PCU       4JbOOdH O   Cfl 
H o     -pa OtQ'CJCUCQHbDCOH H    CU 

o  o  U   P O   S CH   co   p1 OH          XOcflCfldCfl 
tQco-paaft-Hd 

ft   H 
d o o o o cfl o cu a cfl  bO 
P PU <: 

cu 
d CO d 
o •p a o 
•H •H d gj -p 

d  co -P CO •H 
X o > cfl  cu 

a O    ft d •H a 
in  H H cfl  cu H 

o CU  T3 H cfl rH 
ft PQ < 

cu 
bO CU cu 
03 TJ d d 

d CU cu 
O cO o o       cu 
•H o o      d 
ttD -P -p -P        cu 
o d CO » t)  o 
H cu •H H  d  o 
O o CU CU    Cfl   H 
<P cu H H        H 
O ft ft ft     ft 



*P 
OJ 
a 
G 

•H 
-P 
a 
o 
o 

d 
<H 
o 
to 

o 
o 
K 

QJ 
H 

•s 
EH 

i I 
G           10   CO •p 
O          OJ  H •» CU -H 

to U        -H •s H >   ? 
o OJ H fi OJ H O 

•H e bO >   CO ^a p 
-P •   O  p   CO •H •   0)   to CO   to -p 
CO ,G   to -H Ai H A fi H  cO O   G 

•H bO             O   cfl bO      ,Q P  B   CO 
H •H   G   QJ   O -H >> •H    Cfl OJ 
B A -H   H   H   G H A   OJ .G OJ  OJ   S 
-p OJ         G OJ    • to to <H A   5 
o O   hfl   O   (1) P     f-4 to        OJ 
ca P   OJ   E*  -H   M cfl   OJ •H    >    E D- ^ e> 
g P          G   OJ U P O CH to 

1 QJ    CO   S    Cfl   ft OJ cd J^  H to -H    G   CO 
P  ?  cd  o 
CO          3  H H 

T3   i> CJ    OJ   >, cd       •<-* H 
o o Oflrl >J        H 

C -p o O co S  G H             OJ J3   O   M   OJ 
bO OJ   G          >   H •H to   > CJ   O   OJ   ? 
n T3   3   G          OJ o cd OJ T3 -H P   H  <H 
•H O   O   M   OJ   > p p £1   G P E           -H    C0 
H B  U  v H  OJ 

tflfl p  to 
G •P  (u is to   P   P 

00 E* o tQ  -H    O* O 
<u to       p   cfl o o CH   X   Oj CO .G   cfl   H 
^3 

1 
•H T)   3   OJ CH 

OJ o B  o 
H 

p 
O    OJ    H EH         (U 

M            H    S 
H hrfl     tQ    M >> o *>>P  to cu      co 9 
QJ P    O           OJ    OJ P   G P   -H    G p     •   to   G 

-P •H   H   G   ft CJ •H •H           -H CO H   CO 
cd H   OJ -H          ^ 

•H   ft         CO   p 
• H   to H   H   cfl ?  a> fi   is. |5 CO •rl    0) •H   OJ p >          OJ 

,Q          tQ   to   O bO fi    O fi > a -P    OJ   -P   -rH 
cO  to  OJ  OJ  to G cd -P co OJ o G H   CO H 
QJ   G   O H •H QJ OJ    H    O P          OJ   P 
fi   -H    Cfl           QJ 
U   CO H   G A 

u E P I    OJ O   CO    M   ft 
ft M  P U fi P M    OJ     ft   P 

QJ  -p   ft  O p to QJ   ,£) OJ  EX -H bO to   to  CO 
£ ft P-1 

rp        N 1 TJ"                 CO 
OJ         P G 1 I            .3 P        -H   G OJ    I ^ 
CO   OJ   E   CO H H H CJ H H             <U    CJ 
-o a -H CH O cd •H H ,Q        H   H • 

g •H    O  S  -H fi     • H   CJ fi 1    OJ CH •H  -H • p 
o H   to         H H P H   O c P OJ   E*   O CO     •    E    O H OJ 
•H o        -s<; H Is cd H CJ G p      a H OJ 
P to   G H        H H cu s •H   -P  P U    U   r-{    <U •H CH 
3 & -rt <-\     •   cfl <H 03 H £ H <H   G   to OJ  cfl m 
,0 O          -H   P    S 

CJ t) m S  to 
Cfl cd p g cfl   O > ft-p ft o 

•H E o Vi CJ •H >>       E O        p   o cfl J- 
H 1     OJ ftO .   OJ fi ^ H    -v H   O   H T3 LA 
P H   N   cfl   G   G < CM OJ   > 03 oj  OJ  to P    Cfl   ,0    CJ cfl 
CO r-i  -H  >P   QJ  -H G   OJ p ^y. >   >   OJ P    M    Cfl   P bO G 

•H OJ  H   CO   OJ OJ P o  to to •H   -H  -H OP          p •H i T3 ;* H bo £ p A P p s p    to H G   co  O H 
CO  -H   P    p P  o to   G • Cfl   CO   H 

H   CO   OJ 
to OJ  OJ u p 

T3 o P H QJ o A OJ  -H o P ft O   bO OJ i a P    to   U  fi G cd s G OJ   E -P O    i    cfl fi H 
ca >i  Cfl           CO 

>, u m OJ p 
•H •H   p p •H h     5 U fi   U fi OJ 

CO H   p to O ->:=> O  P    OJ CH p 
h HO         bO O P  to O cd PH •N     CO fc > <p O cfl 
OJ In   (U   Cti   h to  OJ to CJ OJ    P <d o  co o 0) 
P O    H    O   vH    O S3 P   P.J3 O G   O     • G   G CJ H 
o O               H O   O p Cfl O   OJ   OJ cfl        ft G 'p bO 
CO ft     *v   CO          >P CJ    CJ OJ   U u G     • P    G   rH GOO •H 
H OJ   ftA   G •H O   CJ o <  P to   OJ fi E   -H    H  -H CO >J 1 •* G   cfl   bD cfl OJ £ CO G 0) OJ  bO cd cfl          O   CO H 

OJ    O    CJ  -H A p «M     CO -a OJ S   O -H P  CO P  G •p ,o 
o > P       A  J> p 

^ 
OJ G tp •H    E     M O  OJ  p  OJ to CO 

•H   to   to         B A co H   O CH M    O   P OJ fi 
H to  QJ  E   QJ cfl bD 3 p  to p o -G <H     Cfl               X ? o 
cd to  S   u fi H 

Cfl  -H   O  P   E 
G E o P c- H         O O          OJ   OJ H 

H o r! •» p bO G CO -P P TJ A OJ ft 
OJ EHh         cfl 

T3  H-1 
H   X T3   <U G •H  P P   G CH   OJ  P   G A 

3 3| 
OJ  T3 O O   p •H    Otl H    ft            H p to 

OJ >,H         G X) H PH   O H             OJ cd  cd CH  QJ to 
C3 H   cfl    •   cfl    • to 'P  h cd ,Q P   -P   -H •p QJ 

H P   to       p OJ OJ   Cfl gco OJ   D CH to      p 9 3 cd -H   OJ    ~S fi   • fi   rH to >p   G -H ,G    i   A   P ^3 
H   H   CJ H O   CO P QJ p  to •H .G P   bO P   O o 
OJ p  cd H -p P   CD rH   O •rH *5 to OJ   CO P H   G  TJ   to H •H 
G   OJ H -H   G 
oj nd  P W cd 

C5 

Cfl   H H -H P P   QJ 8 ^^ 
O  TH   -H H A 

P CO OJ P •H H  G G H Ex <; CO EH 

OJ G OJ g G O CO   G 
o o •H T3   O 

•H p P CO P 
P G   to 

cd  OJ 
<+H   E 

E   § 
P s 

bD to 
•H   0) 
U  E 

M •H   -H G   O H   -H 
O H H 

< 
Cfl   CH 

^H 

OJ 
bO 
CO 

o 
•H 
bO s 
o OJ 
H 
o 8 
OJ a £ 

8 



OJ 
H 

•s 
E-i 

l   u •                 OJ 
a o   • co pe P   CQ   CQ    i            bO 
o o >, o 

a0 <U d M H X   G   h 
V   ft P p i CH X   CJ   cfl P  TH   cd 

to •H •H g O  -iH   03  X XI 
o OJ   >>H h b o ?   03 ^ M   M   OJ  P   O 

•H P    ^1   -H cu ft o O OJ          (US           CO 
P aJ  op P CO p • H   O CJ    OJ   P             CQ   TH • H     >    03 a3 0 p Vi OJ P 03 X   cfl   H   fl t) 
•H OJ          OJ ? p ^3   -H OJ X> CH   P    K    03   -H 

h             H   UP 
d >» bo d P to 
to P   G   G   G X 

M 6  oj B a P P 
0 o u u d CU •> P cd M     OJ 
-p H   03   OJ H p >5 G ? OJ   OJ 
cj bO         ft <u p P    OJ P cp •H   -H    03    OP i a P •H i •H   p d 03 OJ H   H   h   CJ g O  3   * >> H   ><! G * \i X H   cd  bD        M 3 CJ X   O g •H    OJ p3 O P X   OJ         >» OJ 

H co OJ P O XI cd  X tin  H P 
CJ <d   CO O) p 03 H h P    CO X   OJ    l    O   G   ctj 

G OJ <H CO a OJ H bO •H    G p  S   H        o  k 
bO 03  CJ  o a •H B   03 ;* OJ 03   H   OJ   OJ   S 
9 03 B M    B cu p OJ   OJ  P H   B t3 

•H •vH   OJ H >> OJ   CQ H d G   ft 03 p   O   OJ 
H H   ft to H ft P OJ   ? OJ         >   G    CJ X 
«J OJ         2 CD P CO p P   OJ •» s     s     ° 

O   H   B  H   H I > a o3 1 CO ja P •H cd <H 
X 03  -H    u O O bD-H H 

3   03 
p H  o       cd OJ 

i U        OJ P B •H OJ         O H   -H   Pi 
H bO H X co XI CH >. P OJ <H   ft 03    H 
0 OJ s x) O H 03 CH CH   O        -H    OJ CH • 
-P -. P    CO B 9 >> OJ CO   O >J CJ   P   O CQ 

J? >» cd   H •H a3 H   OJ > d  oj   H -H   cd ft > cd   pt   OJ H H   co >»   CO OJ    CO    OJ  <H     E    CO OJ 
H            «H H cd  p CO H X H  d   >  h        OJ 

TH  o3        3  d -H 
OJ 

CJ    G   -H I rH H   cd G OJ P CO 
•H   d B cd QJ   O •H bO ft G   CJ    OJ   CQ    OJ  >d 

OJ    03    D1 o B C    OJ cd H   OJ 9    OJ    *H           H    o G 
X P   cd 
EH 

CO CO OJ   ,Q p 35 Xx  cd <;   OJ x •H 

it p • 1 CH H bO a P M G o  cd •> G          •» cd 
•H d p OJ o •H ji zn CQ cd  O    -\ OJ OJ 3 5 d 03   OJ •H « u^ ft cd •H   S **> H    bO CQ 
S cd o G H CH X! H d d^ O   OJ  CH   03    G  -d CO 

G 
O 

O    OJ   03 
•H S 2 U CO 

03 ft 
<C O 

P H 
03 

H G 
cd i ^ 'S OJ 

O   aj  <H X   -H   fl 
OJ S   3  CO   >> cd 

co  pt 
OJ   o 

•H G   O c5 •H ft cd co O  P Q bO         OJ d P M         P         H 
J2 OJ P o3 P O o P H     „ P   -H CO >>^>     H   <H gj H X    •»          •«         >> 

2 CJ   CO H > M •H cd o M OJ 03 S  cd >»-""^  CO   CQ    B    oj 
OJ d ps  5 m 

OJ H   o o   3 
CJ X 

X H   OJ   03 u o « OJ  P i   P G H CH   OJ O CO •H 
•H o B  E OJ a B   oj •H rH O   floj G   cd X   co 
H >  -H  P CO • cd OJ 3  T3 cd O X p cd (UH o o p >d 
P H a OJ a p ^ ^ •H >> > OJ -d •H 03  X    H <H           <« G 
co •*         OJ K cfl d OJ  6 ^d    -> rH -d G p P   G H    CO    03          <H    O O   OJ 

•H H <d   cj 
CH 1 > o OJ -d H o •H   03   d cd   od OJ          CJ  cd    O  CH •H   P 

d OJ   OJ    1 
§ -H •H    H e  OJ cd CH co       o B d a d H >      o Ifi > -d x H K   <H J ft O ->rO H   G O   G   cd  08  p H 

d cd d p cu <c M •H CH P   >» 03 O   3 
CH O 

H   cd   O H   co   cd cd 
G h   CU   pi IN cd •H    CO >>p O O CO    OJ bO                   O EH a . cfl top o • 0 H   OJ OJ  cj s H cd H   co G   -.-d p a 

H   CQ <H -p a 03   bO >> 03 •H cd OJ H   CO CJ O   <U   G H          G •H  P 
M >>   0J O g P   9 03   H 

H CH 
H EH XI  cd  OJ •H   •• CJ   G   cd 03   co   OJ P    OJ     • i OJ p G CO a cd ft I +>  >  G G   co O          CQ    OJ    OJ cd   OJ cd 

P >>  C  -H P CH OJ 03    H O a d      J^ cd   H CQ p    OJ   03   -H    ? M cp oj 
CJ ir3- CO O X e T3 d O     H     CJ O    OJ O   co   G X  H  p p       f-i 
03 CD o CO ^ G CU CU CO    CU   -H >3     rQ G d   O H   cu co O   03 g ° 'S 3 ? <D P OJ    CO P  cd co [XJ >  XI o a cd   G P        tu X 

H  cd   to p d 
o 

1 a o ft a J3   OJ CJ o G   -H   P • s HOP 
H   03 >> O 

531 cd T3 ft CU O « s O   CQ   cu H   G   OJ cd   -N d 
CJ 03        co aj rH ft  OJ 

r^ 
fl cd pq        a od £>   G P OJ o 

rH      •*   ft rH CO H cp   O B p w P co  p3  3 
OJ xi e 

bO •» -H   CQ            -H o     x 
H 9    OJ   O H H O -H O   G >> G ^ OJ H  03         H EH   G  bO 

CO CJ   P    H 03 P cd ^3 CJ  -H G XI   CJ -H H -H ^->-p —^X     • ,ss H •H   SO > CO n P   EH o • •H CJ   bO « •H  5 to   cd            *~^ 03 • P    M cd CO M o «-a CU p o a G   O a H  OJ -H   OJ 
^^^ c a oj g cu 

ft   • 
p G CO cd EH S 13 O   OJ   G ft G <4H | oj S    « G •V O H ft H   3   O  cj   O   O qj   H P 

pq OJ O H   O   CO OJ OJ •H H OJ  13 P OJ OJ •H   O CH   O  P  03   P 
H   OJ Pn A bO O H   OJ CO •H H XI     • • CH H   to [x,   co  X P H 

•» bO co P o a p ^i -d 2^ rH H p  aj O cd  bO OJ      d p> •p  co ID >, a a OJ CO o Ti o3 -d B P 03         CO d  OJ > G a &  G  d cd  OJ > 
03   O   OJ 
H   CJ H 
o 

X g H ^OtS 
•H   OJ •H 9 B G o OJ X cd o -H G  cd   o 

H  CJ H od   co   co 
bD  M   OJ 

P o cd M   ^1 H o CO -H  K 
&* <;   bOH 

a a OJ G 
o o G O 

•H •H o •H 
P >>P p P 

I a}  eg 
co   S 

CO 

03   OJ 
cj   gj 
cd a 

u •H    H >> a P     H 
o H   O G   -H cd  O 

Pn 03 <H 
EH 

O H 1^ 

bo 

OJ 
V G 
•H OJ 
bO CJ 
o O 
H 
O £ 3 



CQ 

o 
•H 
P 
CO 

1-{ 

U 
CU 
p 
o 
Cfl 

3 
bO 
3 

CO 
0) 

•? 
U 
CU 
p 
cfl 
> 

^-\ 
CO 

a 
•H 

<u 
P 
CO 
M 
CD 

O 

0) 
p 
cO 

w 
•H 

>j 

-P 
•H 
H 
•H 

| 
CD 
3 R 

B 
H 

CD 

CO 
.G 
-P 
ft 
CD 

H   0) 
.H 

CO ,o 
•H    CO 

•H 
>> h 
H   CO 
-P   > 

I 
>>.G 
H P 
?   CO 
o <u 
H    > 

CO 

o 'M 
CD 
p 
CO   r-\ 

co eg 
T3    B 

CD H 
•H CO 
>5 vH 

CJ 
P   -H 

*j 
^CQ 

CD 
CJ 
CO    • 

CH   to 

S3 
CO    CD 

0)   ? 

jq  o 
p p 

T3 
1) 
A 
o 
U 
CD 
ft 

CD H 

co • 
CO 

CO CD 
a o 

•H CO 
CO H 
P ft 
g 
o >> 
o a 

H | 
cO 

P CO 

8 * 
H 

TJ ft 
0) ft 
H 3 
CD CO 

CD 

•H 
P 
G 
O 
CJ 

CO £ 
o 
o 

PS 
i 
i 

•8 

a 
o 

•rH 
P a 

-p 
CQ 

•H 

PI 
CO 

u 
0) 
p 
CJ 
CO 
u I 
H 

CO 
h 

G 

o 

I 
•    co 

cfl <H 
CM 

. A 
S -S 
B 3 

C|-|   <+H CH 

CO 
> bO 
CO G 

CD n 
CU 

^3 

CM 
-  O 

to 
01 
(O 
a 
CD 

QJ 

•d 
CD 

«a 
Ti 

p 
T> co 
ID -d t) 
G • a 

•H    CO 
cO  to 
M 
bOT3 
I G 

CD   cO 
CO 
M  a; 
co H 
o  eg 
o ,G -i 

cfl 

-,G 
CD 

o 
p 

<L 
G 
•H 

CO 

co 
9 
O 
0 
o 

G 
o 
p 

CQ 
CU 
S3 

•H 

en 

§ 
a> . 
O H 

I 
G 
<D 
o 

CO 

3   G 
O  -H 
CU 
h  cfl 
cfl  CD 
o  . 
H   cfl 
cfl 
O   0) 

to 
cu cfl 
H H 

cfl cfl 
•H 
M   H 

<M   <U > 
•V    O 

t3 O 
CU 

-P    CQ 
cfl M 

'    CJ 
o 
U 

a 
CO 

a 
cfl 
m 
< 

O 

P 
•H 
a 

•H 

<U 

-P 

a 
co 

o 
w 

XJ H 

cfl W o 
O -P 

S   O O   3 

CU 

O  H 
•H 

H <U 

O EH 
P 

T3 • 
CU 0) 
Tj H 
•H S3 
(U .G 
,Q CO 

o 

^ 

ns 

cfl H 

P   > 

CU 

p 

CM 
O 

to 
G 
O 
H 

•H 
> 
g 
<u 
G 
In 

3$ 

o 

a 
p 
H 
O 
3 

o 
,G 

s 
15^ 

G P 
•H   G 

cfl 
CO  CQ 

A! 
o 
o 
M 

(U 
> 
<u 
H 

CO 
cu 
CO 

a B 

4J 

4-> 

co 
ft 
O 
H 

A 
p 

o 
•H 

CU 
^> 
CO 

G 
<U 

ft P 

cfl P 
SH QJ 
P   0) 

CJ CQ CM 

cfl 
<u 
H 
cO 

G 
o 
•H 
P 

M 
O 

Pn 

G 
O 
•H 
-P 

O 
P 
?! 

cu 
bD 
cfl 

o 
•H 
bD 
O 

s 

T3 
G <U 
cfl G 

CU 
(1) o 
G O 
0) bO 
O -H 
O H 
W o 

10 



WATER RESOURCES 

In an average year, the rainfall on Guam amounts to nearly half a 
billion gallons a day, but most of the water runs off rapidly to the sea 
or escapes to the atmosphere, and only a small fraction is available for 
development and use by man. 

The streams of the island, which are all in the southern half, have 
wide seasonal fluctuations in flow and are poor sources of dependable 
large supplies of water, except where the flow can be regulated by dams 
and reservoirs.  In southern Guam the discontinuous limestone deposits 
contain only small bodies of high-level ground water or they contain 
brackish water, and the widespread volcanic rock has low permeability 
that precludes development of large quantities of ground water.  In 
northern Guam much of the limestone contains great quantities of ground 
water at sea level, but most of the fresh water is subject to sea-water 
encroachment, which occurs under natural conditions or is induced by- 
pumping from wells. 

Surface Water 

Perennial streams in Guam appear only south of the narrow waist of 
the island (pi. l).  North of the waist, where the highly permeable lime- 
stone quickly absorbs the rainfall, the flow of water to the sea is 
largely underground, and no streams have developed. 

The streams in southern Guam are small, the largest being the 
Talofofo River system, which drains an area of about 21 square miles. 
The streams generally have steep gradients in their upper reaches, where 
they flow mostly in steep-walled narrow valleys.  In coastal areas most 
of the valleys are steep-walled, but the stream gradients are relatively 
gentle, and the streams flow in valley flats. 

A large part of the streamflow is direct runoff from rainfall; con- 
sequently, the flow fluctuates widely in response to the seasonal rains. 
The graph in figure 2 shows the monthly discharge of the Pago River 
during the 6-year period from 1952 through 1957- The average discharge 
of the river during the period was about 22 cfs (cubic feet per second), 
and the daily discharge ranged from 0.10 to 2,5^0 cfs. The high dis- 
charge shown in the graph from July through November of each year results 
from the quick runoff of heavy and frequent wet-season rainfall. During 
the dry seasons, the flow is maintained largely by the discharge of 
ground water at many small springs and seeps, and the lowest discharge 
occurs toward the end of each dry season when the flow from the springs 
and seeps declines as the ground water stored in the rocks is depleted. 
The discharge pattern of the Bago River is representative of the streams 
in southern Guam. 

Records of Stream Discharge 

All large streams and several small streams in Guam have been gaged 
since 1951 by the Surface Water Branch of the U. S. Geological Survey. 
The stream-gaging program began as a part of the program of compilation 
of information on military geology in the island and has continued since 
1953 in cooperation with the Government of Guam. Records of discharge 
of the streams up to 195^ and information on the stream-gaging stations 
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are compiled in Appendix A. The records are from an open file report by 
the U. S. Geological Survey (1959). 

Major Streams 

The following discussion describes briefly the principal stream 
basins of Guam and gives summary information on the flow of the streams. 
Figures in parenthesis after references to stream-gaging stations and 
springs indicate the identifying symbols that show locations of gages 
and springs on plate 1. 

La Sa Fua River: The La Sa Fua River flows in a narrow gorge eroded in 
volcanic rock consisting mainly of lava flows. The gradients of the 
river and its tributaries are steep, and the basin is generally rugged. 
Numerous small springs and seeps flow into the stream. The largest 
spring is Alatgue Spring (l^-O) which has a discharge of about 1+0,000 gpd 
(gallons per day). 

The flow of the river is measured at a gaging station (10-12) at 
an altitude of 130 feet. The average discharge from 1953 to 1958 vas 
I+.U3 cfs, and the range in daily discharge was from 0.35 to kOJ,  cfs. 

The stream once was used as a source of water for Umatac village. 

Umatac River: The basin of the Umatac River includes about 2 square 
miles and is underlain largely by lava flows containing a few beds of 
limestone. The basin is in mountainous land, and the gradients of the 
river and its tributaries are steep, except for the lower part of the 
main stream, which flows on a gentle gradient in a valley flat under- 
lain by alluvium. 

Small springs and seeps issuing from the lava flows maintain the 
base flow of the stream.  Piga Spring (9*0 > which is the largest in the 
basin with a flow of 80,000 to 100,000 gpd, supplies about 16,000 gpd 
to the village of Umatac. 

The Umatac River is gaged at a point 12 feet above sea level and 
0.2 mile upstream from the mouth. The drainage area above the gaging 
station (10-11) is 2.0 square miles. During the 5-year period from 1953 
to 1958> the average discharge was 7-3^ cfs, and the daily discharge 
ranged from O.5O to 500 cfs. 

Geuq River: The Geus River drains about 1.5 square miles of mountain- 
ous land underlain by lava flows, breccia and conglomerate. The upper 
half of the stream has a steep gradient and flows in a narrow, steep- 
walled valley. The lower half flows on a relatively gentle gradient in 
a narrow valley flat underlain by alluvium. Numerous springs maintain 
the flow of the stream during dry seasons. The largest, Siligan Spring 
(1*4-1), which is in limestone interbedded in lava flows, discharges at 
rates of 30,000 to 70,000 gpd. The discharge of the Geus River is 
measured at a gaging station (10-13) 85 feet above sea level and about 
a mile upstream from the mouth. The average discharge from 1953 to 1958 
was 2.95 cfs, and the range in daily discharge was from .07 to 550 cfs. 

About 16,000 gpd is diverted from the river into the domestic 
water system of Merizo village. 

Inarajan River: The basin of the Inarajan River is about 3ir miles long 
and 2 miles wide at the widest part and includes about 5 square miles of 
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rolling to mountainous land that is underlain by breccia, conglomerate, 
sandstone, and shale derived from volcanic rock. The main stream of 
the river is formed by the confluence of two branches about 0.8 mile 
upstream from the mouth. Through much of their length, the branches 
flow in small gorges. The valley flat of the main stream is half a 
mile wide and is underlain by alluvium. Numerous small springs and 
seeps at the heads of gullies in the mountainous part of the basin con- 
tribute substantially to the base flow of the stream. 

The Inarajan River is gaged at a point about half a mile upstream 
from the mouth (10-10). The average discharge at the gaging station 
from 1953 to 1958 was 16.1 cfs, and the range in daily discharge was 
from I.U3 to 1,580 cfs. 

The water supply for the village of Inarajan is obtained from the 
east fork of the north branch of the river. The average daily use is 
about 32,000 gallons. 

Rauliluc River: The basin of the Bauliluc River includes about 2 square 
miles of rolling terrain, which is. underlain mostly by deposits of 
breccia, conglomerate, sandstone, and shale derived from volcanic rock. 
The upper part of the basin is an area of relatively gentle slopes in 
which the main stream and its tributaries have gentle gradients. A 
mile upstream from the mouth the gradients steepen, and the stream 
flows in a steep-walled narrow valley in which there are a few small 
waterfalls. Near the mouth, the stream flows in a flat-bottomed valley 
cut through the narrow limestone plateau. 

During dry weather, water discharging from marshy areas in the 
upper part of the basin makes up a large part of the base flow of the 
stream. The marsh water commonly has a red color caused by suspended 
material. 

The flow of the Rauliluc River is gaged at a point about 20 feet 
above sea level and a third of a mile upstream from the mouth. The 
drainage area above the gaging station (10-9) is about 1.9 square miles. 
The average discharge of the stream during the 5-year period ending in 
1958 was 5-^ cfs* &n&  the range in daily discharge was from 0.23 to 
1,080 cfs. 

Talofofo River System: The Talofofo River system in the largest in 
Guam and drains an area of about 21 square miles in the central part of 
the southern half of the island. The name "Talofofo River" applies to 
that part of the main stem downstream from the confluence of the Mahlac 
and Maagas Rivers. A large tributary, the Ugum River, which enters the 
Talofofo River about a mile from the mouth, is described separately. 

The area drained by the system is underlain largely by volcanic 
rocks and noncalcareous sediments, which are deeply weathered.  On the 
north side of the basin, Talisay, Maemong, Bonya, and Tolaeyuus Rivers 
flow across limestone terranes, and short sections of the Maemong and 
Tolaeyuus Rivers flow underground in caverns in the limestone. Lime- 
stone occurs as caps on hills on the west side of the basin and forms 
steep valley walls in the lower reach of the Talofofo River. Alluvium 
occupies long stretches of the valley floors of the main stem and the 
larger tributaries. 

The alluvial valley floors and the limestone terranes are covered 
by dense jungle vegetation. Grasses and scattered shrubs cover the 
areas underlain by volcanic rocks and associated noncalcareous sediments. 
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The flow of the Talofofo River is gaged just below the confluence 
of the Maagas and Mahlac Rivers (lO-l). Stream-gaging stations on tri- 
butaries to the Talofofo River are located as follows: on the small 
stream below Almagosa Springs (10-2); on the Tolaeyuus River just below 
the confluence of the Bonya and Maemong Rivers (10-3); and at the spill- 
way of the Fena Valley Reservoir (10-U). The average discharge of the 
Talofofo River at station 10-1 was 50.2 cfs during the 6-year period 
between 1952 and 1958. The daily discharge ranged from O.85 to ^,360 
cfs during that period. The measured flow at station 10-1 does not 
include water diverted into water-supply systems at points upstream. 

A dam across the main valley a short distance above the confluence 
of the Tolaeyuus and Maagas Rivers forms the Fena Valley Reservoir with 
a capacity of about 2,000 million gallons. The reservoir is capable of 
supplying about 8 mgd to the Navy water system in south Guam. The flow 
from Almagosa Springs (l), on the west side of the basin above the 
reservoir, is diverted into the Navy water system and supplies about 
1.5 mgd. The flow from Bona Spring (llU), at the head of Talisay River, 
supplies about 0-5 mgd to the Navy system. 

Ugum River: The Ugum River, which joins the Talofofo River near the 
east shore of the island, drains an area of about 7 square miles. The 
basin is underlain generally with deeply weathered, consolidated, non- 
calcareous sediments derived from volcanic rocks, except along the lower 
reach of the stream where valley flats are underlain by alluvium. 
Garden crops, coconut trees, and jungle growth cover the alluvial flats; 
grass is the principal cover over the rest of the basin. 

The flow of the Ugum River is gaged at a station (10-5) near its 
confluence with the Talofofo River. During the 6-year period from 1952 
to 1958, the average discharge of the Ugum River was 28.0 cfs, and the 
daily discharge ranged from 3.85 to 1,380 cfs. 

Ylig River: The Ylig River basin is about 5 miles long and, at the 
broadest part, 3 miles wide, and includes an area of about 9.6 square 
miles.  In the upper part of the basin, the stream and its tributaries 
flow on steep gradients across deeply weathered volcanic rock.  In the 
lower part, the stream has cut a steep-walled valley across the narrow 
limestone plateau that lies along the east coast of the island. Here 
the stream has a gentle gradient and flows in a narrow valley flat 
underlain by alluvium. 

The discharge of the stream is measured at a point about 2 miles 
upstream from the mouth and about 20 feet above sea level. The drainage 
area above the gaging station (10-6) is about 6.6 square miles. The 
average discharge during the 6-year period ending in 1958 was 23 cfs, 
and the daily discharge during the period ranged from 0.28 to 2,050 cfs. 

In the lower part of the valley near the mouth, small basal springs 
flow from the limestone into the stream. Much of this spring water is 
brackish because of mixing with the sea water. 

The river is a source of domestic water for the villages of 
Talofofo, Yona, and Camp Witek. Water is pumped from the stream at a 
point about 1.5 miles upstream from the mouth at rates of 100,000 to 
120,000. gpd. 

Pago River System: The Pago River system is made up of the main stem of 
the Pago River and two principal branches, the Lonfit and Sigua Rivers, 
which join to form the Pago about 2.5 miles upstream from the mouth at 
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Pago Bay. The area drained "by the system is about 8.8 square miles. The 
Lonfit and Sigua Rivers flow in mountainous to rolling terrain that is 
underlain mostly by deeply weathered volcanic rock. The north slope of 
the Pago River valley is in limestone; the south slope is in volcanic 
rock, except at the coast where the river has cut through the narrow 
limestone plateau. Below the confluence of the Lonfit and Sigua Rivers, 
the stream channel is in a valley flat underlain by alluvium. Near the 
mouth, some brackish water flows into the stream from small springs in 
limestone. 

Streamflow is gaged on the Lonfit River (10-8) just upstream from 
the confluence with the Sigua River and on the Pago River (10-7) just 
below the confluence. The average discharge past the Lonfit River gage, 
which measures the runoff from 3-1 square miles, was 10.6 cfs during the 
6-year period from 1952 to 1958. The daily discharge ranged from 0.03 
to 1,200 cfs. The drainage area above the Pago River gaging station, 
which is made up of the basins of the Lonfit and Sigua Rivers, is 6.2 
square miles. The average discharge at the Pago River gage during the 
6-year period was 22.6 cfs; the range in daily discharge was from 0.10 
to 2,5^0 cfs. 

Ground Water 

In northern Guam, the major water supply is in the basal ground- 
water body, which lies near sea level over a wide area in the highly 
permeable limestone. The upper part of the basal water body is a lens 
of fresh to brackish water that floats in and displaces the slightly 
heavier sea water saturating the rock below sea level. This lens is 
maintained by recharge from rainfall, which moves downward through open- 
ings in the limestone to the water table. The water table forms a low 
dome that stands 5 to 7 feet above sea level in the central part of the 
area and slopes gradually to sea level at the shore. 

Because of the difference between the specific gravities of fresh 
and salt water, the fresh-water lens has a theoretical depth below sea 
level equal to about kO  times the height of the fresh water table above 
sea level. However, the actual thickness of the fresh water is always 
less than the theoretical thickness of the xens because of a transition 
zone between fresh and salt water at the bottom of the lens. This 
transition zone is produced by mixing of fresh and sea water, which 
occurs largely as the result of tidal movement in the ground water. In 
the highly permeable limestone of northern Guam, the transition zone 
occupies a considerable part of the theoretical thickness of the fresh 
lens, and in large areas near the shore, where tidal fluctuations are 
greatest, it extends up to the water table and makes the whole lens 
brackish. 

The recharge of fresh water occurs intermittently over the whole 
lens, mainly during the wet seasons. Natural discharge of the water 
takes place continuously into the sea in a narrow zone along the shore. 
Because of mixing with sea water, most of the water discharging at the 
shore is brackish (fig. 3)« 

Ground water may be developed readily in the limestone of northern 
Guam in wells drilled to about sea level.  In many areas, however, the 
water is brackish to saline, and in others, where the water is fresh, 
pumping commonly causes the encroachment of sea water. 

In southern Guam the volcanic rock and noncalcareous sediments 
contain large amounts of ground water, but the permeability of these 
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materials is low and they yield water slowly to wells. The water table 
is an irregular surface that commonly stands several hundred feet above 
sea level under upland areas and slopes steeply toward lowlands in 
valleys and along the shore. Because of the low permeability of the 
rock, recharge of the ground water is low, and most of the rainfall on 
southern Guam runs off quickly to the sea in streams. Natural discharge 
of the ground water occurs at many small springs and seeps that flow 
into streams or into the sea along the shore. 

In the interior part of southern Guam, beds of limestone that over- 
lie or are interbedded with the volcanic rock contain small amounts of 
ground water that discharge at springs.  Limestone in coastal areas con- 
tain basal ground water, but most of it is brackish. 

Ground-Water Areas 

On the basis of known or inferred geologic and ground-water condi- 
tions, Guam may be divided into several ground-water areas, which are 
outlined in figure k  and plate 1. Descriptions of the areas that follow 
give estimates of the availability and the quantity and quality of 
ground water and outline briefly the development of ground water. The 
locations of the boundaries of most of the areas are approximate.  In 
some areas a lack of information precludes precise definition, and in 
some parts of the island the transition from one area to another is 
gradual. 

Descriptions of the ground-water areas are based largely on infor- 
mation that is available on wells and springs. Records of wells and 
springs in Guam, which show data on locations, altitudes, depths, casing, 
logs, pumpage and flow and quality of water, are given in Appendix B. 

Area 1: Area 1 forms a sharply curved band in north-central Guam, which 
almost encloses area 7 (pl« !)•  Except for a small area of the Mariana 
limestone, the Barrigada limestone underlies area 1 and probably extends 
to and below sea level throughout the area. Relatively impermeable 
rocks of the Alutom formation underlie the limestone. The contact 
between the limestone and the volcanic rocks probably is an irregular 
surface that slopes generally outward from the roughly circular bound- 
ary between area 1 and area 7 (fig- 5)» 

The limestone in the area has high permeability, and a large part 
of the rainfall moves downward rapidly to the basal water table, which 
stands 5 "to 7 feet above sea level. The limestone yields water readily 
to wells drilled below the water table. 

The comparative remoteness of the area from the shore and the 
presence of relatively impermeable volcanic rocks beneath the limestone 
apparently prevent the easy intrusion of sea water into the basal water. 
The ground water is, therefore, relatively fresh, containing less than 
100 ppm (parts per million) of chloride. The freshness is maintained 
also by augmented recharge resulting from subsurface runoff of ground 
water from a mass of volcanic rock that lies above sea level in area 7- 
Wells pumped at rates as high as about 200 gpm (gallons per minute) 
yield water having a chloride content of 30 "bo 80 ppm. 

Ten wells have been drilled in area 1. In 1957 the pumpage from 
the 5 wells that were in service was about 1 mgd. An estimated 3 to k 
mgd is available in the area. 
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Figure k.—Map showing ground-water areas in Guam and the locations 
of geologic sections shown in figure 5. 
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Area 2: Area 2 is a crescent-shaped strip lying on the vest and north- 
vest side of area 1. The rocks at the surface are the Mariana and 
Barrigada limestones, but at and "below sea level the rock probably is 
the Barrigada limestone. Volcanic rocks of the Alutom formation under- 
lie the limestone at unknown depths belov sea level. Basal ground vater 
standing 3 to 7 feet above sea level is present throughout the area. 
The permeability of the vater-bearing limestone is high. 

Sea-vater intrusion apparently can occur throughout the area, but 
the salinity of the basal vater generally is low. Most veils will yield 
as much as 200 gpm of vater having a chloride content less than about 
250 ppm. Higher pumping rates probably vould cause the chloride content 
to rise above 250 ppm in many veils. 

Nine veils have been drilled in the area. In 1957 pumpage from 7 
veils in use totaled about half a million gallons a day. It is estimated 
that 2.5 to 3-5 rogd of vater having a chloride content less than 250 
ppm can be pumped in the area. 

Area 3' That part of Guam lying north of a line across the island 
betveen Pago Bay and Adelup Point, except for the smaller parts occupied 
by areas 1, 2, and 7> makes up area 3« The area is underlain by the 
Mariana and Barrigada limestones, vhich extend belov sea level and con- 
tain basal ground vater. Area 3 Is divided into four subareas. 

Subarea 3a-—This subarea forms a coastal band around the northern 
part of the island and occupies a broad segment in the part north of the 
narrow waist of the island. The rock at the surface is largely the 
Mariana limestone, but at and below sea level the rock is mostly the 
Barrigada limestone.  On the eastern side of the island in a part of the 
subarea between Pagat and Mati Points, the contact between the limestone 
and underlying volcanic rocks probably is only a few feet below sea 
level and may be above sea level in places. The limestone at sea level 
has high permeability and contains basal ground water standing 1 to 5 
feet above sea level. 

The chloride content of basal water from wells in subarea 3a ranges 
from about 30 to 1,^00 ppm. The most saline ground water commonly is 
near the shore, where the chloride content of vater in veils usually 
increases during pumping. An exceptional condition exists in a small 
area on the eastern side of the island, vhere the lev salinity of the 
vater flowing at the shore from Janum Spring (96) indicates that local 
geologic conditions prevent the intrusion of sea water into and mixing 
with the fresh basal water. The chloride content of the water is about 
30 ppm, and the flow ranges between approximately 1 and 2 mgd. The 
limestone aquifer at Janum Spring probably is underlain at a shallow 
depth below sea level by relatively impermeable volcanic rocks. 

One basal tunnel and about 25 wells have been constructed in sub- 
area 3a; in 1957 the tunnel and 5 of the wells were in use. The tunnel 
(80), which is on the west coast near Tumon Bay, is about 1,000 feet 
long and has supplied about 1 mgd to the Air Force water system in the 
north end of the island. The chloride content of water from the tunnel 
ranges from 80 to 1^0 ppm. The 5 drilled wells have supplied about l.k 
million gallons of water a day having a chloride content ranging from 
130 to 500 ppm. Several near-shore caverns in the limestone, which 
extend below the water table, have been used as sources of water. The 
water in most of the caverns has high salinity and has been used only 
for emergency supplies. Tarague Spring h  (109) at the northern end of 
the island yields water containing 350 to 830 ppm of chloride at pumping 
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rates of about 1.5 mgd and has been a source of water in the Air Force 
system since about 19^7* 

The total pumpage of ground water in subarea 3a in 1957 was about 
k  mgd. Probably an additional 2 mgd can be obtained in drilled wells 
in the southern part of the subarea near the boundaries of areas 1 and 
2. Because of its low salinity and large flow, the Janum Spring (96) 
appears to be a good source of water, but an expensive installation 
would be required to lift the water 500 feet up the cliff that stands 
above the spring. Wells drilled inland from the spring might intercept 
the ground-water supply, but considerable exploratory drilling might be 
needed to find the best locations for wells. 

Subarea 3b:—This subarea, which lies on the southeast side of the 
waist of the island, is underlain by Mariana limestone containing basal 
ground water that stands 1 to 5 feet above sea level. The ground water 
undisturbed by pumping has a chloride content ranging from 30 to 400 
ppm, but in most wells the chloride content rises sharply when the 
pumping rate is greater than about 50 gpm. Two to fivefold increases 
in chloride content are common when wells are pumped at rates as high 
as 100 gpm. 

Seventeen wells have been drilled in subarea 3b. In 1957 the total 
pumpage from 5 wells in service was about 1.5 mgd, containing U00 to 
1,200 ppm of chloride. It is estimated that an additional 1 mgd of 
water having a similar range in quality can be obtained if the pumpage 
is spread among new wells or unused wells. 

Subarea 3c•—-A strip across the waist of the island between Pago 
Bay and Agana forms subarea 3C- It is underlain by the Mariana lime- 
stone, which abuts against the volcanic rocks of the Alutom formation 
along much of the southwest boundary. The basal water table in the 
limestone ranges from about 1 foot above sea level near the shore to 
more than 20 feet in the interior part of the subarea. The high water 
table probably is caused by low permeability resulting from clayey 
material in the limestone. The chloride content of the water is low, 
generally less than about ^0 ppm. 

One well and several test holes have been drilled in the subarea, 
but none have been pumped as a source of water  Agana Spring (2) near 
the west coast has been an important source of water in central Guam 
for many years. The flow of the spring has not been measured, but 
pumpage into the island water system between 1951 and 1957 ranged from 
0.5 to 2.5 mgd and averaged about 1.5 mgd. 

Subarea 3A-—This subarea, on the west side of the waist of the 
island, is underlain by the Mariana limestone, which contains basal 
ground water standing 1 to k  feet above sea level. The chloride content 
of water undisturbed by pumping ranges from about 30 to 1,300 ppm. A 
few wells yield water containing less than 200 ppm of chloride, but most 
wells yield water containing ^00 to 700 ppm, and in some the chloride 
content is more than 1,000 ppm. 

At least 37 drilled and dug wells are in the area, most of which 
were constructed in l^kh  and 19^5 by military forces. Pumpage from the 
wells in 19^4- was about 0.3 mgd, in I9I4-5 about 1.1 mgd, and in I9U6 
about 1-3 mgd. Most of the water had a chloride content of more than 
500 ppm, and the wells were largely abandoned after 19^6, when the 
demand for troop use declined and sources of fresher water became 
adequate. 

22 



The ACEQRP basal tunnel (79) at Tamuning was constructed in 19^+7 by 
the U. S. Navy as a source of water in central Guam. In 19^7 and 19^8, 
the tunnel was pumped at rates ranging from 0.3 to 1.1 mgd and produced 
water containing ^00 to 600 ppm of chloride. In 1957 the tunnel was not 
in use but was maintained as a standby source of water. 

It is estimated that 1 mgd, having a chloride content of about 500 
ppm, is available in subarea 3d. 

Area k:    Water-bearing limestone that forms caps on hills of volcanic 
rock in the south half of Guam constitutes area k.    The limestone has 
high permeability, and a large part of the precipitation on the area 
moves quickly downward to the contact with the less permeable volcanic 
rock and along it to high-level seeps and springs that discharge at the 
edges of the limestone caps. The flow from the seeps and springs fluc- 
tuates through a wide range, being large during rainy seasons and small 
during dry seasons. 

Subarea ka..—A limestone cap covering half a square mile in the 
Nimitz Hill area makes up subarea Ua. Seeps along the south and south- 
west edges of the cap contribute to the flow of the Fonte and Asan 
Rivers. Asan Spring (3), on the northwest side, which supplies water 
to Asan village, has a recorded flow ranging from 0.1 to 0.8 mgd. 
Maina Spring (27), on the northeast side, supplies .007 to .03 mgd to 
Maina village. The average discharge of ground water from the subarea 
probably is about 0.25 mgd, but most of the flow is during the rainy 
seasons, and the flow in dry seasons probably is frequently less than 
.05 mgd. 

Subarea 4b.--The limestone cap covering about 2-§- square miles on 
the ridge between Mt. Alifan and Mt. Lamlam forms subarea hh.    High- 
level ground water in the limestone discharges at numerous seeps and 
several springs around the periphery of the cap and contributes to the 
flow of small streams on the flanks of the ridge. 

Almagosa Springs (l), on the east side of subarea kt, has an aver- 
age discharge of more than 2 mgd, but during dry seasons the flow drops 
occasionally to less than 0.5 mgd. Water from these springs has been 
pumped into the Navy system at rates ranging from 0.3 to 2.5 mgd. Bona 
Spring (llU), also on the east side of the subarea, has an average flow 
of 1 to 2 mgd and has occasionally supplied 0.5 to 1.2 mgd to the Navy 
water system. Faata (20), Auau (l5l)> and Mao (152) Springs, discharg- 
ing from the limestone on the west side of the subarea, have a combined 
flow of about 0.3 mgd. 

Area 5? Area 5 is made up of narrow bands along the west and east 
shores of the south half of the island, which are underlain by the 
Mariana limestone, alluvium, beach deposits, and artificial fill con- 
taining basal ground water. The water in the limestone is mostly 
brackish. Locally the alluvium, beach deposits, and fill contain 
meager amounts of fresh water. 

Subarea 5a.—Orote Peninsula forms subarea 5»« It is underlain by 
limestone, which on the low northwest side is covered by a veneer of 
alluvium and artificial fill. Basal ground water having high salinity 
occurs in the limestone. In places the less permeable alluvium and 
fill contain meager supplies of basal water having a chloride content 
less than 250 ppm. The water from a few wells in the limestone has 
been used for cooling or for other purposes that did not require fresh 
water. 
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Subarea 5b.—A narrow strip underlain by limestone, alluvium, and 
beach deposits along the west coast of the island between Asan and Agat 
villages forms subarea 5b.    Wells in the limestone and beach deposits 
have been reported as yielding supplies ranging from .01 to 0.1 mgd, but 
the chloride content of the water was 500 to more than 1,000 ppm. The 
alluvium contains water having a chloride content commonly less than 100 
ppm, but wells in the alluvium generally yield only meager amounts of 
water. 

Subarea 5c.—This subarea is a narrow band along the east side of 
the island between Pago Bay and Inarajan, which is underlain by lime- 
stone and discontinuous beach deposits containing basal ground water. 
Meager supplies of water having a chloride content less than 500 ppm 
may be available in wells dug near the inland edge of beach deposits. 
Most of the water in the limestone has a chloride content greater than 
500 ppm. 

Area 6: Area 6 occupies most of southern Guam. It is underlain by 
volcanic rock, and noncalcareous sediments derived from the volcanic 
rock, that have low permeability and are poor aquifers, and by permeable 
limestone containing only meager to small quantities of ground water. 
The area is divided into two subareas. 

Subarea 6a.—The rocks of subarea 6a are mostly lava flows, pyro- 
clastic materials, and noncalcareous sedimentary deposits. The northern 
part of the subarea is underlain by tuffaceous shale and sandstone, 
conglomerate, and lava flows of the Alutom formation, and clayey gravel 
and conglomerate of the Talisay formation. In the southern part the 
rocks are lava flows, tuffaceous shale and sandstone, conglomerate, and 
scattered lenticular limestone beds that constitute the Umatac formation. 
Small patches of the Bonya limestone overlie the noncalcareous rock in 
the central part of the subarea. Thin deposits of unconsolidated allu- 
vium underlie valley flats, and discontinuous beach deposits of calcar- 
eous sand and gravel lie along the shore. 

The volcanic rock and noncalcareous sedimentary deposits are 
thoroughly weathered to depths of 50 feet or more in much of the area. 
All the rock, both fresh and weathered, has low permeability. 

Because of the low permeability of the rock, the water table has 
high relief, standing high under the uplands and sloping steeply toward 
lowlands in valleys and along the shore. Water levels that have been 
measured in test holes and wells range from about a foot to more than 
^00 feet above sea level. Locally, ground water under artesian pressure 
is found in rock that is confined by less permeable beds. 

Although thick sections of the volcanic rock and noncalcareous 
sediments are saturated with ground water, the low permeability of these 
materials causes wells in subarea 6a to draw down excessively during 
pumping. The following tabulation shows pumping rates and drawdown that 
are representative of the wells in the subarea. Locations of wells are 
shown on plate 1. 

Well 
No. 

Pumping 
rate (gpm) 

Drawdown 
(ft) 

Specific 
capacity 

(gpm per ft) 

Water-bearing rock 
(from driller's 
 logs)  

208 133 131 1.0 Tuff 
210 90 260 • 3 Tuff, basalt 
212 2*5 180 .8 Basalt 
213 86 91 • 9 Tuff, basalt 
216 15 11 l.k Agglomerate 
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The figures shown above are based on the results of short pumping 
tests, and they do not show the decline of water levels that would 
result as ground water stored in the rock is depleted during prolonged 
pumping. 

Locally, the weathered rock is slightly more permeable than the 
underlying fresh rock. In upland flats and in poorly drained areas, 
the weathered rock commonly contains ground water that discharges at 
seeps and flows into streams or marshes. Shallow wells dug into weath- 
ered rock containing water will produce a few hundred to a few thousand 
gallons of water a day, but no large supplies are available. 

Limestone lying on and interbedded with the volcanic rock and non- 
calcareous sediments generally has relatively high permeability, but the 
areas of limestone are small and scattered, and the amount of water 
available in this rock at any locality is small. Ground water is con- 
tained in some of the small areas of the Bonya limestone, which overlies 
the volcanic rock in the central part of subarea 6a. Test wells 2dk 
and 21^ in the valley of the Talofofo River found water in limestone in 
which the water table is about 18 feet above sea level. The limestone 
penetrated by these wells extends below sea level, and in well 204 the 
water contains nearly 800 ppm of chloride. Springs and seeps discharge 
from some limestone lenses that are interbedded in the volcanic rock. 
The measured flow of the largest of these springs ranges from 25 to 65 
gpm, and probably all the springs have wide seasonal fluctuations in 
flow. 

The water table commonly stands a few feet below the surface of 
the ground in alluvial fill under the bottoms of valleys, but the 
alluvium has low permeability and it yields water slowly to wells. 
Alluvial deposits at the coast may contain only saline water. 

Most of the calcareous beach deposits have high permeability, but 
the ground water is mostly saline. 

No large supplies of ground water have been developed in subarea 
6a. The greatest recorded pumping rate was from well 209, which 
reportedly yielded 90 gpm during the dry seasons of 19^8> 19^9> and 
1950* All other drilled wells apparently were abandoned because of 
large drawdown at pumping rates that ranged from 15 to 1^5 gpm. A few 
shallow wells dug in weathered rock have been used for local domestic 
supply, and one dug well (93) has supplied small amounts of water for 
the dry-season irrigation of garden crops. A few springs provide 
domestic supplies for villages. The flow of Piga Spring (94) is piped 
to Umatac, where it supplies about 16,000 gpd, and Siligin Spring (l^J-l) 
supplements the water supply at Merizo at the rate of about 10,000 gpd. 

Ground water can be found in deep wells drilled in all parts of 
subarea 6a, but, because of the low permeability of the rock, a large 
number of wells probably would be required to obtain a moderate to 
large supply of water. The specific capacities of wells drilled in the 
volcanic rock and noncalcareous sediments range from 0.3 to l.k  gpm per 
foot of drawdown (p. 2^). Based on these figures, and if the maximum 
initial drawdown in each well during pumping were held at 100 feet, the 
production of 1 mgd (about 700 gpm) would require the drilling and 
continuous pumping of between 5 and 23 wells. 

Ground water above sea level in the rocks of subarea 6a is fresh, 
but in some places wells extending below sea level may enter saline 
water. Well 20U, which extended about 70 feet below sea level in 
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limestone, yielded water having 500 to 7^0 ppm of chloride, and veil 215> 
vhich penetrated volcanic rock, yielded water having 1,100 to 1,500 ppm 
of chloride at 90 to 115 feet below sea level. These wells are nearly 
3 miles from the shore, and water levels in them are 11 to 19 feet above 
sea level. It is possible, therefore, that the high salinity is due to 
ancient sea water or connate water that has not yet been flushed out by 
the slow circulation of fresh ground water in the poorly permeable rock. 
Saline water may occur at similar depths below sea level in other inte- 
rior parts of the subarea. 

Subarea 6b.—Subarea 6b forms a long, narrow band, which lies a 
short distance inland from the east shore of the island between Bago Bay 
and Inarajan. It is underlain by the permeable Mariana limestone, which 
rests upon an eastward-dipping eroded surface of volcanic rock and non- 
calcareous sediments. Precipitation on the limestone moves quickly 
downward to the surface of the relatively impermeable volcanic rock and 
then down the slope of the surface into the basal ground-water body of 
subarea 5c Ground water in the limestone probably is in only meager 
quantities in small bodies perched on the volcanic rock. 

At least two wells, 21 and 13^, have been drilled in the subarea. 
Well 21 entered weathered volcanic rock at k'J  feet above sea level and 
was reported to be dry. No records are available for well 13^, and it 
is presumed to be dry. The water table in the volcanic rock and non- 
calcareous sediments beneath the limestone probably stands high, but 
the permeability of these materials is low. 

Area 7' Area 7 covers a crudely circular area of about 13 square miles 
in northern Guam. The rocks at the surface are mainly the Mariana and 
Barrigada limestones, which are cut by numerous openings formed by 
solution. Beneath the limestone lie the volcanic rock and noncalcareous 
sediments of the Alutom formation, which project through the limestone 
at Mt. Santa Rosa and Mataguac Hill. The top of the Alutom formation 
under the limestone is an irregular eroded surface that, slopes generally 
away from high points at Mataguac Hill and Mt. Santa Rosa. Throughout 
the area, the surface of the Alutom formation probably is above sea 
level and about the basal water table of the surrounding areas. The 
slope of the buried surface is variable and in places probably is as 
steep as 1,000 feet per mile. 

Rainfall on the limestone of area 7 moves rapidly downward to the 
surface of the relatively impermeable volcanic rock. Some water may be 
impounded in depressions in the impermeable rock, but most of it moves 
down the slopes to basal water bodies in the adjacent areas 1 and 3a. 
The flow of Janum Spring (96) in subarea 3& possibly is supplied largely 
by underground runoff from the impermeable slopes under the limestone of 
area 7- 

Four wells have been drilled completely through the limestone in 
area 7- Three were dry and one (well 55) yielded so little water that 
it was abandoned. No place in the area appears favorable for the 
development of ground water in limestone, but test drilling on a closely 
spaced pattern of holes would be needed to determine the availability of 
water. 

A few small springs flow from the volcanic rock on the slopes of 
Mt. Santa Rosa and Mataguac Hill. Santa Rosa Spring (76), which issues 
from tuffaceous sandstone, reported fluctuates in discharge between • 
1,000 and 85,000 gpd, depending on the rainfall. In 19^5 and 19^6 the 
spring supplied 1,800 to ^,500 gpd to military units.  Chunge Spring 
(127), also on Mt. Santa Rosa, is much smaller and probably has a 
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maximum flow of about 10,000 gpd and a minimum of less than 1,000 gpd. 
Mataguac Spring (58) flows from fragmental volcanic rock on the east 
slope of Mataguac Hill. In 19^5 and 19U6 this spring reported supplied 
water at rates ranging from 1,000 to 18,000 gpd. 

The volcanic rock and noncalcareous sediments under area 7 have 
low permeability, and wells drilled in them would have large drawdown. 

Methods of Development of Ground Water 

Basal ground water in limestone: The drilled well is the most common 
method of developing ground water in Guam, and more than 100 wells have 
been drilled on the island, mainly in basal ground-water areas in the 
limestone of northern Guam. Most of the wells were drilled with percus- 
sion (cable-tool) drilling machines. Casing in the wells ranges in 
diameter from 6 to Ik  inches. In most wells the casing extends to the 
bottom of the hole and is perforated beiow the water table with slots an 
eighth of an inch or more in width. In consolidated limestone, the per- 
forated casing generally is satisfactory, but locally the limestone 
contains lenses of calcareous sand that is fine enough to pass through 
the slots and enter the well. 

Advantages of the drilled well are speed and economy of installa- 
tion and relative simplicity of design and operation. In some basal 
ground-water areas, the drilled well has the disadvantage of penetrating 
so deep into the fresh-water lens that it causes rapid encroachment of 
sea water during pumping. Saline-water encroachment is inevitable when- 
ever a well is pumped, but in some wells it can be kept at a reasonable 
level by control of the pattern and rate of pumping.  In yielding a 
given amount of water, intermittent pumping at a high rate causes great- 
er saline encroachment than continuous pumping at a low rate. Experi- 
mentation, during which the salinity of the water is observed at various 
pumping rates, is the best method of determining the optimum rate. 

Two basal tunnels have been constructed in Guam, the ACEQRP tunnel 
(79) and the Tumon tunnel (80), which tap basal ground water in northern 
Guam. This type of development in basal water is superior to the 
drilled well in having only shallow penetration into the fresh-water 
lens and the ability to yield a maximum amount of water with a minimum 
of sea-water encroachment.  Its great disadvantage is the high cost of 
construction. 

A basal-tunnel installation consists of a shaft excavated from the 
ground surface to the water table and one or more horizontal tunnels at 
about sea level extending from the bottom of the shaft. Pumps are 
installed at the bottom of the shaft in a sump into which water flows 
over a weir from each tunnel. The pump sump should have a watertight 
lining, and weirs should be adjustable so that the drawdown in the 
tunnels can be controlled.  In Guam the floor of a tunnel should not be 
below the level of mean lower low water. 

Basal ground-water supplies in some lowland areas have been devel- 
oped in shallow wells dug in limestone, beach deposits, or alluvium. 
The advantage of the dug well in the lowlands is the ease with which it 
can be constructed. However, most areas in which the digging of shallow 
wells is practicable lie near the shore, where the basal water is brack- 
ish or where pumping even at low rates causes saline-water encroachment. 

Ground water in volcanic rock: Because of the generally low permeability 
of the volcanic rock and noncalcareous sediments, ground water in them 
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has not been developed on a large scale. Drilled wells probably are the 
quickest and cheapest means of developing the water, but their yields 
are low, and the low permeability requires that a well have considerable 
depth below the water table to accommodate large drawdown during pumping. 

In some volcanic islands horizontal tunnels are used successfully 
to tap ground water that is impounded in moderately to highly permeable 
rocks by dikes or other structures. In Guam, however, it appears un- 
likely that this method could be used to develop large amounts of water 
at a reasonable cost in the volcanic rock and associated sediments. 
Because of the uniformly low permeability of these materials, long 
tunnels or complex systems of tunnels and vertical wells probably would 
be needed to develop daily flows of a million gallons or more. Properly 
designed short tunnels at some springs and seepage zones might be useful 
in channeling and recovering the total daily flow for beneficial use, 
but such structures would not regulate or increase the discharge. 

Chemical Analyses of Water 

Chemical analyses of water from 2k  sources in Guam are given in 
table 2. The analyses data include: 7 samples of surface water from 6 
streams and 1 reservoir in southern Guam; 6 samples of ground water from 
2 high-level springs and 3 basal springs; and 12 of ground water from 
wells in northern Guam. 

The samples from streams were collected at times of low to moderate 
flow, and the dissolved-solids contents shown in the table probably are 
representative of low-flow water in the streams. The Almagosa and 
Mataguac Springs discharge from high-level aquifers, and the quality of 
the water that flows from them probably does not vary greatly from that 
shown by the analyses. The Agana and Janum Springs discharge from basal 
aquifers, but the water apparently does not have large fluctuations in 
dissolved-solids content. The basal aquifers that supply water to 
Tarague Spring k  and the 12 wells listed in table 2 in northern Guam 
are subject to the intrusion of sea water. At times, therefore, the 
quality of the water from these sources may depart considerably from 
that shown in the analyses, owing to sea-water intrusion that results 
from heavy pumping and seasonal changes in recharge. 

The dates shown in table 2 are the dates that the water samples 
were collected. After the term "analyst" the initials indicate the 
government agency that performed the chemical analyses. The analyses 
labeled "USGS" were made by the Quality of Water Branch of the U. S. 
Geological Survey, and those labeled "USN" were made by the U. S. Navy 
in Guam. 
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GLOSSARY OF TERMS 

agglomerate - Pyroclastic rock containing a predominance of rounded or 
angular fragments greater than 32 mm in diameter. 

aquifer - A geologic formation, group of formations, or part of a form- 
ation that is water bearing. 

argillaceous - An adjective meaning clayey; applied to all rocks or sub- 
stances composed of clay, or having a notable proportion of clay 
in their composition. 

artesian water - Ground water that is under sufficient pressure to rise 
above the level at which it is encountered by a well, but which 
does not necessarily rise to or above the ground surface. 

basal ground water - In islands, ground water occurring near sea level 
in aquifers that extend below sea level. Basal ground water may 
range from fresh to nearly as saline as sea water. Fresh basal 
water, because of its slightly lower density, forms a lenslike 
body floating on sea water in the aquifer. 

basal tunnel - A horizontal tunnel excavated near sea level for the 
development of fresh basal ground water. Also called a Maui-type 
well. 

base flow - The discharge entering stream channels from ground water or 
other delayed sources. 

calcareous - Composed of or containing calcium carbonate. 

drawdown - The lowering of the ground-water level by pumping or 
artesian flow. 

facies - A lithologic or biologic variation of rocks within a geologic 
formation. 

ground water - That part of subsurface water that is in the zone of 
saturation. 

permeability - The capacity of a rock or soil to allow the passage of 
water under the pressure ordinarily found in subsurface water. 

pyroclastic - A general term applied to detrital volcanic materials 
that have been explosively or aerially ejected from a volcanic 
vent; also a general term for the class of rocks made up of these 
materials. 

recharge - The processes by which water is absorbed and is added to the 
zone of saturation. Used also to designate the quantity of water 
added to the zone of saturation. 

regulation - The artificial manipulation of the runoff of a stream or 
the discharge of a spring. 

runoff - The discharge of water through streams. 

salinity - The amount of solid material dissolved in water. The salti- 
ness of water. 
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seep - A spot where water oozes slowly from the earth. 

specific capacity - The discharge of a well expressed as rate of yield 
per unit of drawdown, generally gallons per minute per foot of 
drawdown. 

spring - A place where, without the agency of man, water flows from a 
rock or soil onto the land or into a body of surface water. 

tuff - An indurated rock of fine-grained fragmental material explosively 
ejected from a volcano. 

tuffaceous - Characteristic of, containing, or resembling tuff. 

water table - The upper surface of a zone of saturation except where 
that surface is formed by an impermeable rock. 

zone of saturation - The zone in which permeable rocks are saturated with 
ground water under hydrostatic pressure. 
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APPENDIX A 

RECORDS OF FLOW OF STRFAMS ON GUAM 

This appendix contains records of daily flow of streams at 13 gag- 
ing stations on Guam during the period 1951 "to 1958. Collection of the 
records was started by the Surface Water Branch, U. S. Geological Survey, 
as a part of the program of compilation of information on the military 
geology of the island, and since 1953 has continued under cooperative 
agreements between the Geological Survey and the Government of Guam. 

Records are given for stations shown in the following list. 
Numbers in parenthesis after the station names refer to the symbols on 
plate 1 showing the locations of the gaging stations. 

La Sa Fua River near Umatac (10-12) 
Umatac River at Umatac (lO-ll) 
Geus River near Merizo (10-13) 
Inarajan River near Inarajan (10-10) 
Pauliluc River near Inarajan (10-9) 
Tolaeyuus River near Agat (10-3) 
Almagosa Springs near Agat (10-2) 
Fena Dam spillway near Agat (lO-U) 
Talofofo River near Talofofo (lO-l) 
Ugum River near Talofofo (10-5) 
Ylig River near Yona (10-6) 
Lonfit River near Ordot (10-8) 
Pago River near Ordot (10-7) 

Definition of Terms and Abbreviations 

The terms of streamflow and other hydrologic data, as used in this 
appendix, are defined as follows: 

Cubic foot per second (cfs) is the rate of discharge of a stream 
whose channel is 1 square foot in cross-sectional area and whose average 
velocity is 1 foot per second. 

Acre-foot is the quantity of water required to cover an acre to 
the depth of 1 foot and is equivalent to *+3>560 cubic feet. The term 
is commonly used in relation to storage for irrigation. 

Cfs-day is the volume of water represented by a flow of 1 cubic 
foot per second for 2k  hours.  It is equivalent to 86,400 cubic feet, 
1.983^71 acre-feet, or 6^6,317 gallons, and represents a runoff of 
0.0372 inch from 1 square mile. 

Stage-discharge relation is the relation between gage height and 
the amount of water flowing in a channel, expressed as volume per unit 
of time. 

Control designates a feature downstream from the gage that deter- 
mines the stage-discharge relation at the gage. This feature may be a 
natural constriction of the channel, a long reach of the channel, or an 
artificial structure. 
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The drainage area of a stream at a specified location is that area, 
measured in a horizontal plane, which is so enclosed by a topographic 
divide, that direct surface runoff from precipitation normally would 
drain by gravity into the river above the specified point. Figures of 
drainage area given herein include all closed basins, or noncontributing 
areas, within the area unless otherwise noted. 

Explanation of Data 

The base data collected at gaging stations consist of records of 
stage and measurements of discharge. In addition, observations of 
factors affecting the stage-discharge relation, weather records, and 
other information were used to supplement base data in determining the 
daily flow. The records of stage were obtained from a water-stage 
recorder that gives a continuous record of fluctuations. Measurements 
of discharge were made with a current meter by the methods adopted by 
the Geological Survey on the basis of experience in stream gaging since 
1888. These methods are described in U. S. Geological Survey Water- 
Supply Paper 888 (Corbett, 19^3) and also are outlined in standard text- 
books on the measurement of stream discharge. 

Rating tables giving the discharge for any stage were prepared from 
stage-discharge relation curves defined by discharge measurements. If 
extensions to the rating curves were necessary to define the extremes 
of discharge, they were made on the basis of indirect measurements of 
peak discharge (such as slope-area or contracted-opening measurements, 
computation of flow over dams or weirs, and by other methods), velocity- 
area studies, and logarithmic plotting. The application of the daily 
mean gage heights to the appropriate rating tables gave the daily mean 
discharges, from which the monthly and the yearly mean discharges were 
computed. If the stage-discharge relation was subject to change because 
of frequent or continual change in the physical features that form the 
control, the daily mean discharge was determined by the shifting-control 
method, in which correction factors based on individual discharge meas- 
urements and notes by engineers were used in applying the gage heights 
to the rating tables. If the stage-discharge relation for a station 
was temporarily changed by the presence of aquatic growth or debris on 
the control, the daily mean discharge was computed by what is essential- 
ly the shifting-control method. 

The data presented generally comprise a description of the station, 
a skeleton rating table, and a table showing the daily discharge and 
monthly and yearly discharge and runoff of the stream. Records are 
published for the fiscal year, which begins on July 1 and ends on June 30- 

The description of the station gives the location, drainage area, 
records available, type and history of gages, average discharge, extremes 
of discharge, and general remarks. The location of the gaging station 
and the size of the drainage area were obtained from the most accurate 
maps available. Under "Records available", are given the periods for 
which there are published records. Under "Gage", are given the type of 
gage in use and the datum of the gage above mean sea level. Under 
"Average discharge", is given the average discharge for the number of 
years indicated. Under "Extremes", are given the maximum discharge and 
gage height; the minimum discharge if there is little or no regulation; 
the minimum daily discharge if there is extensive regulation (also the 
minumum discharge if useful). Unless otherwise qualified, the maximum 
discharge corresponds to the crest stage obtained by use of a water- 
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stage recorder.  If the maximum gage height did not occur at the same 
time as the maximum discharge, it is given separately. Information 
pertaining to the accuracy of the records and conditions which affect 
the natural flow at the gaging station is given under "Remarks". 

Skeleton rating tables are published for all stations except for 
spring stations. 

The daily discharge table gives, in general, the discharge corres- 
ponding to the daily mean gage height. For stations subject to sudden 
fluctuations, the daily mean gage height may not indicate the true 
daily mean discharge, which must be obtained by averaging the discharge 
for parts of the day. 

In the table of daily discharge, the figures for the maximum and 
the minimum day in each month are underlined. If the figure is repeated, 
it is underlined only on the first day of its occurrence. 

In the monthly summary below the daily table, the line headed 
"Total" gives the sum of the daily figures; it is the total cfs-days 
for the month. The line headed "Mean" gives the average flow in cubic 
feet per second during the month. The line headed "Ac-ft" gives the 
runoff for the month in acre-feet. 

In the yearly summary below the monthly summary, the values of 
maximum are the maximum daily discharges, not the momentary discharges 
when the water was at crest stage. Likewise, the minimums in this 
summary are the minimum daily discharges. 

Peak discharges and the times of their occurrence and corresponding 
gage heights for most stations are listed below the table of daily and 
monthly discharge. All independent peaks above the selected base are 
given. The base discharge, which is given in parentheses, is selected 
so that an average of about three peaks a year will be presented. Peak 
discharges are not published for springs, or for any stream for which 
the peaks are subject to substantial control by man. 

Footnotes to the tables of daily discharge indicate periods when 
discharge was computed or estimated by unusual or special methods 
because of no gage-height record or because other effects were present 
that reduce the degree of accuracy of the records. Days on which dis- 
charge measurements were made are indicated by asterisk and footnote. 

Discharge measurements made at sites other than gaging stations are 
listed at the end of the appendix. 

Accuracy of Field Data and Computed Results 

The accuracy of streamflow data depends primarily on (l) the 
stability of the stage-discharge relation or, if the control is unstable, 
the frequency of discharge measurements; and (2) the accuracy of obser- 
vations of stage, measurements of discharge, and interpretation of 
records. 

The station description states the degree of accuracy of the 
records.  "Excellent" indicates that, in general, the error in the 
daily records probably is less than 5 percent; "good", less than 10 
percent; "fair", less than 15 percent; and "poor", more than 15 percent. 
The records of monthly and yearly mean discharge and runoff are, in 
general, more accurate than the daily records. 
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Computations are carried to not more than three significant figures, 
except that monthly and yearly total runoff (cfs-days and acre-feet) 
above 10,000 are carried to four significant figures. 
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SURFACE WATER SUPPLY OF GUAM, 1951-58 

QAGINO-STATION RECORDS 

La Sa Fua River near Umatac 

Location.--Lat 13°18'25" N., long 144°39'45" E., on left bank 0.6 mile northeast of Umatac, 3.1 miles 
north of Merlzo, and 5.5 miles south of Agat. 

Drainage area.—1.93 sq ml. 

Records available.—April 1953 to June 1958. 

Page.—Water-stage recorder and concrete control. Altitude of gage Is 130 ft (by barometer). 

Average discharge.—5 years, 4.43 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1954-58 are contained In the following 
table: 

Maximum Minimum 

year Date 
Discharge 

(cfs) 
Gage height 

(feet) 
Date Discharge 

(cfs) 
Qage height 

(feet) 

1953t 
1954 
1955 
1956 
1957 

1958 

June 23, 1953 
Oct. 15, 1953 
Sept. 6, 1954 
Sept.10, 1955 
Aug. 28, 1956 

Sept. 2, 1957 

1.45 
*1,050 

*610 
*505 
650 

730 

0.74 
5.47 
4.62 
4.31 
4.72 

4.93 

June 14, 1953 
(tt) 

May  6, 1955 
May 23,24,1956 
June 15,16,17, 

18, 1957 
May 16,19,1958 

0.37 
.37 
.45 
.35 
.39 

.29 

0.42 
.42 
.46 
.41 
.43 

.38 

t Period April to June. 
* From rating curve extended above 13 cfs by test on model of station site. 
tt July 9, Aug. 1, 1953, June 2-4, 20, 21, 1954. 

1953-58:  Maximum discharge, 1,050 cfs Oct. 15, 1953 (gage height, 5.47 ft), from rating curve 
extended above 13 cfs by test on model of station site; minimum, 0.29 cfs May 16, 19, 1958 (gage 
height, 0.38 ft). 

Remarks.—Records good except those for periods of no gage-height record, which are poor. 

Rating table, Apr. 11, 1953, to June 30, 1958 (gage height, in feet, and 
discharge, in cubic feet per 3econd) 

0.4 0.33 
.5 .55 
.6 .85 
.7 1.25 
.8 1.75 

1.0 2.95 

1.3 
1.5 
2.0 
3.0 
4.0 

5.6 
13.0 
55 
193 
405 

Discharge, in cubic feet per second, 1953 

Day Apr. May June Day Apr. May June Day Apr. May June Day Apr. May June 

1 - 0.64 0.47 9 - 0.58 0.45 17 0.76 0.55 0.43 25 0.73 0.58 0.49 
2 - .61 .49 10 (*) .61 .43 18 .76 .67 .45 26 .67 .47 .43 
3 - .61 .47 11 0.79 .55 .45 19 .73 .52 .49 27 .64 .47 .47 
4 - *.61 .45 12 .79 .55 .43 20 .70 .52 .47 28 .64 .47 .85 
5 - .58 *.54 13 .79 .55 .43 21 .70 .49 .49 29 .64 .47 .76 
6 - .61 .58 14 .76 .52 .41 22 .67 .49 .52 30 .64 .49 .52 
7 - .58 .47 15 .76 .55 .47 23 .67 .49 .79 31 - .58 - 
8 - .61 .47 16 .76 .70 .49 24 .70 .52 .49 

Tota 
Mean 
Runo 

1  
- 

17.24 
0.556 

34 

15.15 
0.505 

ff in acre-f 30 

Peak discharge (base, 500 cfs).—No peak above base. 

* Discharge measurement made on this day. 
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La Sa Fua River near Umatac—Continued 

Discharge,   in cubic  feet per second,   fiscal year July 1953  to June   1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.45 0.43 
^4T 

9.0 4.1 3.5 5.6 2.2 1.45 1.09 
OS" 

0.70 0.76 0.43 
2 .43 17 3.4 3.1 5.5 2.25 1.40 1.25 

~J55 
.64 .43 

3 .45 .85 11 2.8 2.8 6.6 2.15 1.45 1.05 .62 .39 
4 .58 .49 7.5 2.5 2.75 8.7 2.15 1.40 .97 .93 .58 tlT 
5 .49 .45 5.5 2.45 2.55 5.8 1.97 1.40 1.01 .76 .54 .47 

6 .52 .55 4.5 2.25 
8.6 

2.5 4.6 2.15 1.40 .93 .79 .54 .61 
7 .49 .45 4.0 2.35 •4.1 1.86 1.40 .97 .73 .56 .55 
8 .45 .91 3.5 4.4 2.55 3.55 1.97 1.35 1.01 .70 .54 .82 
9 .41 .79 3.0 3.0 2.25 3.4 57 1.30 .93 .64 .54 .76 

10 .43 17.1 2.8 2.5 7.9 3.2 6.6 1.25 .93 .64 .58 .58 

11 .43 104 2.4 2.5 4.4 3.1 4.4 1.21 1.05 .66 .56 .52 
12 .49 47 2.1 2.9 108 3.25 3.55 1.21 .93 .68 .66 .73 
13 .92 19.9 1.9 2.5 137 2.8 3.2 1.21 .89 .64 •.54 .52 
14 .55 5.6 1.8 2.45 ~2"8.5 8.1 2.8 1.17 .85 .64 .52 .47 
15 .55 17.9 1.7 403 10.3 7.0 3.1 1.13 .97 .60 .52 .45 

16 .52 42 •1.6 174 7.0 8.4 2.6 1.13 .89 .60 .49 .43 
17 .64 

5.0 
29.5 
60 

1,50 63 
22 

5.3 
4.5 

9.2 
4.9 

2.45 
•2.2 

1.13 
1.13 

1.05 
.89 

.60 

.60 
.49 
.52 

.41 
18 2.45 .45 
19 .67 16 2.75 11.9 3.95 3.95 2.2 1.09 .93 .70 .52 .52 
20 •.72 9.0 2.5 •7.6 3.55 3.5 2.1 1.50 .82 .60 .49 .43 

21 .55 7.0 5.0 6.0 3.4 3.2 2.15 1.13 .79 .70 .49 .39 
22 .55 5.5 3.95 4.8 3.1 3.6 1.97 1.35 .89 .70 .47 1-4 uo 23 .47 4.3 2.5 4.2 2.95 3.6 1.92 1.09 ••79 .70 .67 
24 .61 13 2.2 3.7 19.8 3.2 1.86 1.05 .76 .70 .85 •.64 
25 .95 8.0 4.4 3.5 6.2 3.2 1.75 1.05 .76 .60 .55 2.55 

26 .73 5.0 16.3 3.1 4.3 2.8 1.70 1.17 .73 .58 .49 .89 
27 .70 

.61 
4.0 

60 
4.6 

36 
2.8 
8.6 

3.6 
3.2 

3.55 
2.95 

1.70 
1.65 

1,65 .73 
.73 

.58 

.58 
.47 
.47 

.70 
28 1.40 .73 
29 .52 36 9.2 7.0 2.95 2.6 1.60 - .73 V .49 .64 
30 .49 3.0 5.5 4.9 5.6 2.5 1.60 .70 .47 .61 
31 .45 12 3.95 2.3 1.55 .76 .43 

Total 21.82 531.15 178.15 780.40 399.85 138.75 128.35 35.60 27.58 20.61 17.08 25.03 
Mean 0.704 17.1 5.94 25.2 13.3 4.48 4.14 1.27 0.890 0.687 0.551 0.834 
Ac-ft 43 1,050 353 1,550 793 275 255 71 55 41 34 50 

Calendar "ear 1953:  Max    - 
Fiscal year 1953-54:   Max    403 

Min    - 
Min    0.39 

Mean    - 
Mean    6.31 

Ac-ft    - 
Ac-ft    4,570 

Peak discharge   (base,  500 cfs).—Oct.   15  (10 a.m.)   1,050 cfs   (5.47  ft);  Nov.   13  (3 p.m.)   610 cfs 
(4.60 ft). 

• Discharge measurement made on this day. 
Nofre.—No gage-height record Aug. 18 to Sept. 16, Apr. 8 to May 13; discharge estimated on basis 

of records for Umatac River at Umatac. 
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IA Sa Pua River near Umatac—Continued 

Discharge,   In cubic  feet per  second,   fiscal year July 1954 to June  1955 

Calendar year 1954:   Max 
Fiscal year 1954-55:   Max 

65 
65 

Mln    0.39 
Mln    0.52 

Mean    3.94 
Mean    3.83 

Ac-ft     2,850 
Ac-ft     2,780 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.86 1.01 10.5 8.4 30 5.55 1.35 •1.55 1.01 0.86 0.58 1.01 
2 4.8 1.86 •5.9 5.2 10 3.2 1.40 1.45 .93 .73 

"!58" 
.79 

3 1.18 1.36 27.5 5.1 6.5 2.8 1.61 1.60 .69 .73 .70 
4 1.09 1.05 22 4.2 6.5 2.6 1.64 1.62 .97 .73 .73 .76 
5 1.08 .93 28 8.5 4.8 2.5 •1.69 1.35 .89 .67 .55 .86 

6 .85 1.19 53 4.3 4.0 2.55 1.35 1.30 .85 .64 .52 .82 
7 .76 

.70 
2.2 
1.22 

T8~.0 
18.2 

3.5 
4.0 

3.6 
3.4 

2.7 
2.25 

1,30 1.25 
1.25 

.82 

.82 
.88 
.73 

.64 

.87 
.79 

8 1.85 .73 
9 .67 1.67 20 3.3 3.0 2.25 1.40 1.17 .82 1.17 2.15 1,76 

10 .67 1.21 13 3.0 2.8 2.2 3.05 1.17 .89 .73 .70 .31 

11 .61 1.09 6.0 3.8 17 2.2 2.5 1.26 1.04 
.93 

.67 .64 .79 
12 .58 7.4 4.5 4.4 5.7 1.97 2.0 1.22 .67 .64 .82 
13 .70 3.5 4.7 3.4 3.6 1.86 1.75 1.05 .85 .67 .58 1.00 
14 .86 2.8 44 3.0 3.2 1.86 3.85 1.17 .76 .64 .82 .76 
15 .64 2.0 32 2.8 2.95 1.80 4.5 1.25 .79 .64 9.3 .73 

16 .64 1.86 12.1 2.7 2.7 1.80 2.35 1.17 .82 .70 1.42 .67 
17 2.25 3.95 6.6 3.1 9.2 1.75 6.1 1.17 ».73 .64 .93 .84 
18 

2^95 
3.0 4.9 2.7 37 2.7 2.75 1.05 .79 •.64 .79 .70 

19 7.7 4.2 •2.2 6.6 1.75 2.4 1.01 .79 .81 .76 .64 
20 1.25 26 28.5 2.1 8.3 1.65 2.1 .97 .76 .91 .73 .79 

21 1.05 
1.22 

9.0 
4.0 

29 
19.9 

2.8 
4.3 

4.5 
5.3 

1.65 
1.77 

1.86 
1.75 

3,25 .89 
.79 

.64 

.61 
.70 
.67 

.73 
22 1.88 .61 
23 .89 2.85 10.8 6.7 8.0 1.60 1.65 1.25 .76 .58 .64 .58 
24 .97 8.7 8.2 4.4 12.0 1.55 1.60 1.13 .90 .58 .64 .61 
25 .89 25 5.7 6.2 11.0 1.50 2.0 1.05 .76 .61 .61 .55 

26 .79 11.5 5.1 7.6 6.8 1.50 9.4 1.01 .92 .55 .65 .61 
27 .73 

.73 
6.4 
4.1 

4.2 
12.3 

6.4 
4.9 

23.5 
6.8 

1,40 2.25 
1.92 

1.37 
1.09 

1.01 
.76 

.52 

.58 
•1.89 

1.09 
.83 

28 1.40 .58 
29 .83 3.1 5.2 3.9 5.1 1.55 1.80 - .76 .52 .79 .79 
30 ».68 2.55 11.9 3.4 •4.3 1.40 1.65 .76 .52 .73 1.14 
31 1.56 2.75 65 1.40 1.60 .76 .70 

Total 38.38 152.95 475.9 195.3 258.15 62.66 74.42 37.06 26.22 20.57 33.56 23.96 
Mean 1.24 4.93 15.9 6.30 8.60 2.02 2.40 1.32 0.846 0.686 1.08 0.799 
Ac-ft 76 303 944 387 512 124 148 74 52 41 67 48 

Peak discharge   (base,  500 cfs).—Sept.   6  (5:30 p.m.)   610 cfs   (4.62  ft). 

• Discharge measurement made on this day. 
Note.—No gage-height record Sept.  9-12,  Oct.  5-18,  Nov.  1-llj  discharge estimated on basis of 

records for Umatac River at Umatac. 
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La Sa Fua River near Umatac—Continued 

Discharge,   In cubic feet per second,   fiscal year July 1955  to Tune   1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.B5 
-TO 

3.75 
2.3 

54 
4.2 

6.6 
6.7 

3.4 
3.1 

2.8 
*2.15 

2.0 
1.55 

0.97 
.85 

0.67 
.70 

0.85 0.55 
.58 

0.64 
2 .79 .67 
3 .64 2.05 3.4 9.7 2.6 1.92 5.0 1.25 .76 .73 .52 .64 
4 .81 1.86 2.35 4.4 4.3 1.70 1.70 .97 .64 .73 .93 .67 
5 .61 1.60 2.45 3.55 2.55 1.65 1.40 .89 .64 ••73 .55 .70 

6 m 1.50 2.5 3.1 2.5 1.70 2.45 .82 .64 .73 .49 .52 
7 1.35 2.15 3.0 2.4 1.55 1.55 1.05 tft .70 .49 .52 
e 11.8 1.25 1.80 2.55 2.3 1.65 1.35 1.30 .64 .55 1.23 
9 e.5 1.21 2.25 2.2 1.45 1.30 1.52 .61 .70 .49 .61 

10 2.9 1.25 21.5 2.1 3.65 1.45 1.21 1.09 2.2 .64 .47 .52 

n 6.9 •1.39 11.8 2.2 2.2 1.45 •1.30 .97 .97 .64 .47 .61 
12 9.6 1.17 6.1 1.92 1.92 6.5 1.21 .89 .73 .64 .47 .52 
13 5.2 1.01 4.2 2.95 1.86 2.7 1.21 .85 .67 .64 .52 til 14 3.2 

TIT 
4.1 1.92 1.75 2.4 1.13 .89 .64 .76 .45 

15 2.35 2.8 1.70 2.35 1.97 1.13 .85 .73 .67 .45 .49 

16 14.5 1.27 16.6 1.70 1.65 33 1.17 1.76 .97 .61 .49 .52 
17 3.45 1.09 8.5 1.60 1.65 4.3 1.21 .93 .70 .79 .49 6.1 
18 2.45 2.1 18.8 1.55 

3.55 
1.75 2.75 1.09 .85 .76 .64 .45 4.4 

19 2.0 1.93 5.8 1.50 2.25 1.05 .82 .67 .61 .47 1.80 
20 1.80 1.82 4.1 9.5 1.40 2.2 1.01 *.76 .64 .70 .55 1.13 

21 1.60 1.44 •6.9 1.92 1.50 1.97 1.01 .76 .82 .64 .45 .89 
22 1.78 1.38 19.1 52 1.96 1.80 1.01 .76 .67 .55 .45 .79 
23 1.86 1.44 7.3 ~9\5 2.9 1.80 1.09 .76 .70 .61 .43 .76 
24 1.40 1.64 5.9 14.9 1.55 1.65 1.01 .76 .61 tS .41 1.38 
25 2.1 1.88 12.2 11.2 1.40 1.55 .97 .93 .61 .45 1.67 

26 4.1 1.21 7.8 7.4 1.60 1.50 1.13 .73 .61 .52 .89 2.25 
27 2.3 1.13 33.5 17.4 1.45 1.40 1.01 .70 .89 .61 .70 1.58 
26 1.86 1.01 70 »13.6 16.3 1.40 .93 .67 8.1 .58 •.49 1.17 
29 
30 
31 

1.55 
2.5 
3.6 

1.09 
.97 

1.38 

47 
10.9 

9.2 
5.0 
3.9 

7.2 
6.7 

1.30 
1.25 
1.21 

.93 

.89 

.93 

.67 1.60 
1.01 
1.12 

.82 

.67 
.70 

1.15 
.85 

.97 

.97 

Total 131.31 46.41 401.65 218.56 89.59 94.37 41.93 27.02 32.30 19.98 17.40 35.88 
Mean 4.24 1.50 13.4 7.05 2.99 3.04 1.35 0.932 1.04 0.666 0.561 1.20 
Ac-ft 260 92 797 434 178 187 83 54 64 40 35 71 

Calendar year 1955:   Max    70 
Fiscal year 1955-56:   Max    70 

Mln     0.52 
Mln    0.41 

Mean     3.28 
Mean    3.16 

Ac-ft     2,380 
Ac-ft     2,300 

Peak discharge   (base,   500 cfs).—Sept.   10  (6:30 p.m.)   505  cfs   (4.31 ft). 

* Discharge measurement made on this day. 
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La Sa Fua River near Umatao—Continued 

Discharge,   In cubic  feet per second,  fiscal year July 1956  to June  1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.01 3.7 14.5 5.5 2.4 3.45 2.45 1.60 1.01 1.29 0.87 0.55 
2 .97 3.55 13.3 3.55 2.15 18.5 2.2 1.45 1.01 2.65 

1.41 
.64 .52 

3 .93 2.7 10.4 2.9 2.2 9.3 2.3 1.65 1.01 .61 .49 
4 .82 

.82 
2.35 
1.97 

•10.7 
10.5 

3.6 
3.45 

1.92 
1.80 

5.0 
6.5 

1.97 
1.92 

2.3 
2.4 

2,75 .97 
.97 

.64 

.61 
.49 

5 1.46 .49 

6 -4s- 1.75 4.9 2.45 1.75 8.2 1.80 1.65 1.17 .89 .58 .52 
7 3.3 5.9 2.25 2.15 3.55 1.65 1.55 1.05 .82 2.25 .49 
8 1.32 

3.2 
14.9 
8.6 

7.2 
5.3 

2.3 
1.97 

1,65 2.95 
2.7 

1.60 
1.65 

3.3 
1.60 

1.01 
1.17 

.82 

.85 
1.02 

.73 
.61 

9 1.80 .49 
10 1.86 3.45 6.5 2.3 12.2 2.45 19,2 1.50 1.01 .82 .64 .56 

11 1.21 3.05 8.9 13.3 6.4 •2.2 4.8 1.40 1.01 .82 .61 .49 
12 1.78 2.8 7.8 25 21 2.15 3.4 •1.40 1.01 .79 .61 .49 
13 6.4 2.25 4.4 5.7 20.5 2.1 2.35 1.30 1.01 .76 .61 .91 
14 13.4 1.72 3.5 5.4 5.7 70 2.1 1.25 .93 1.07 .61 .52 
15 3.4 3.05 33 21 3.5 69 2.15 1.17 .93 .76 .58 .47 

16 2.1 1.75 5.8 27 19.8 8.2 2.0 1.17 .89 .70 .58 
74* 17 1.80 5.9 8.7 5.4 13.6 5.5 5.5 1.13 .89 .73 .55 

18 1.50 3.65 8.2 6.0 33,5 3.8 2.15 1.17 .89 .70 1.08 .45 
19 •1.55 2.15 6.4 7.8 8.9 3.4 1.97 2.05 .93 .70 .55 .55 
20 1.30 1.75 11.0 4.3 5.5 2.95 4.7 1.30 .89 .67 .52 4.3 

21 1.17 1.70 8.0 3.3 4.4 2.95 1.92 1.17 .85 .82 .49 .90 
22 1.42 1.70 4.7 2.8 4.3 2.5 1.70 1.17 .79 .70 •9.6 .64 
23 1.22 1.70 19.6 2.6 7.7 2.35 1.65 1.81 .79 .73 .89 .61 
24 5.4 1.85 9.4 2.3 4.1 2.2 1.65 1.65 .79 .70 .90 .55 
25 2.4 1.55 4.7 6.3 3.2 2.65 1.60 1.25 .82 .70 .73 1.57 

26 23.5 4.7 4.0 2.7 3.25 7.2 1.50 1.17 .76 .67 .70 .67 
27 7.9 

5.3 
21 
44 

5.0 
11.5 

2.55 
16.6 

2.8 
2.45 

5.1 
2.55 

1,40 1.13 
1.09 

2.6 
•1.22 

.64 

.74 
.61 
.61 

.58 
28 1.45 .61 
29 5.0 43 4.5 •4.4 2.8 2.2 5.6 - .89 .73 .73 .52 
30 23.5 9.8 33.5 3.85 2.6 2.15 1.65 .85 .64 .64 .52 
31 5.7 4.8 2.6 2.65 2.45 .79 .55 

Total 129.49 210.14 291.8 201.17 206.02 266.40 90.43 42.78 33.12 26.26 31.34 21.46 
Mean 4.18 6.78 9.73 6.49 6.87 8.59 2.92 1.53 1.07 0.875 1.01 0.715 
Ao-ft 257 417 579 399 409 528 179 85 66 52 62 43 

Calendar year 1956: Max 
Fiscal year 1956-57: Max 

70 Mln 0.41 Mean 4.04 Ac-ft 2,940 
70 Mln 0.45 Mean 4.25 Ac-ft 3,080 

Peak discharge (base, 500 cfs).--Aug. 28 (1 p.m.) 650 cfs (4.72 ft); Dec. 15 (1 a.m.) 540 cfs 
(4.42 ft). 

• Discharge measurement made on this day. 
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La 3a Fua River near Umatac—Continued 

Discharge,   In ;ublc  fe st per second,   fiscal year July 1957  to June  1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.52 0.55 14.9 2.15 18 1.80 1.05 1.31 0.82 0.49 0.47 2.0 
2 .56 .49 36.5 1.86 6.0 2.0 .97 1.30 .73 .49 .41 .58 
3 .49 .49 7.0 1.65 4.0 1.70 .93 1.17 .73 .49 .39 .49 
4 .58 .47 •6.8 1.67 3.4 1.65 .93 1.05 .76 .47 .68 .45 
5 .61 .67 4.4 23 3.0 1.55 .97 1.01 .79 .45 .45 .41 

6 .58 .52 4.7 100 2.8 1.45 .93 1.01 .73 .49 .39 .43 
7 .52 .52 6.3 "5T 2.8 1.50 1.05 1.01 ».S4 .47 •.39 .59 
8 .47 .52 4.8 12 160 1.40 3.0 .97 .74 .47 .41 .49 
9 fas .56 3.5 8.0 25 1.48 1.05 .97 .67 .43 .41 .47 

10 1.01 2.95 6.0 13 1.35 1.01 .97 .67 .52 .41 22.5 

11 1.22 .52 4.1 4.5 10 1.30 1.25 .93 .70 .47 .39 3.25 
12 •14.7 .70 2.75 5.4 92 1.35 1.21 .89 .73 .47 .39 •1.52 
13 3.5 2.4 2.7 4.8 13.9 1.25 2.9 .89 .61 1.01 .39 14.9 
14 1.21 2.7 2.3 4.4 7.5 1.30 64 .85 .67 .58 .37 56 
15 .93 .97 2.0 4.0 147 5.25 *6".5 .82 .61 .47 .37 7.1 

16 .89 3.6 2.5 3.2 67 2.5 3.0 .82 .61 .45 .55 3.55 
17 .85 3.25 2.15 2.8 15 1.40 2.3 .79 .58 .89 .35 2.45 
18 .82 3.0 1.86 

6.8 
2.5 10 1.25 2.0 1.39 .55 .49 .37 1.92 

19 .76 16.1 2.4 7.0 1.21 2.0 .92 .55 .66 .37 1.65 
20 1.03 5.1 2.7 2.3 5.0 1.17 2.8 .82 .52 .49 .39 1.50 

21 .76 4.7 2.1 2.7 3.8 1.30 1.92 .79 .52 .49 .39 1.35 
22 .82 3.2 13.2 10 •2.9 1.13 1.65 .76 .49 .49 .86 1.25 
23 .67 6.6 3.8 6.3 2.6 1.09 1.50 .89 .52 .43 .53 1.34 
24 .58 

.58 
13.5 
8.8 

3.1 
4.4 

3.0 
3.5 

2.45 
2.75 

1.09 
1.01 

1.45 
1.40 

1,91 .49 
.58 

.45 

.41 
.45 
.39 

1.29 
25 .89 1.24 

26 .55 5.6 2.55 3.7 2.4 1.01 1.25 .82 .52 .43 .37 1.02 
27 .52 3.4 3.2 5.6 3.55 ^97 

I7l3 
1.95 .79 .52 .43 .37 1.27 

28 .73 35.5 2.35 •15 2.35 1.40 .82 .49 .45 .48 1.05 
29 .76 

.58 
10.3 
5.6 

2.0 
2.85 

2.45 
23.5 

2.2 
1.97 

1.35 
1.01 

1.45 
1.40 

• .52 
1.04 

.76 

.45 
1,52 .97 

30 .49 .82 
31 .61 3.9 3.8 1.01 1.21 V5? .47 

Total 38.73 145.24 161.26 323.18 639.37 43.96 116.43 27.56 19.82 15.54 14.47 133.85 
Mean 1.25 4.69 5.38 10.4 21.3 1.42 3.76 0.984 0.639 0.518 0.467 4.46 
Ac-ft 77 288 320 641 1,270 87 231 55 39 31 29 265 

Calendar year 1957: Max 160 
Fiscal year 1957-58: Max 160 

Mln 
Mln 

0.45 
0.35 

Mean 4.38 
Mean 4.60 

Ac-ft 
Ac-ft 

3,170 
3,330 

Peak discharge (base, 500 cfs).—Sept. 2 (2 p.m.) 730 cfs (4.93 ft); Oct. 
(4.29 ft); Nov. 15 (8 p.m.) 575 cfs (4.48 ft). 

6 (7:30 a.m.) 505 cfs 

• Discharge measurement made on thlB day. 
Note.—No gage-height record Oct. 8-28, Nov. 1-12, 17-21; discharge estimated on basis of records 

for Umatac and Qeus Rivers. 
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Umatac River at Umatac 

location.--Lat 13°17'45" N., long 144°39'50" E., on left bank 0.2 mile upstream from mouth, 0.3 mile 
southeast of Umatac, 5.7 miles northwest of Inarajan, and 6.0 miles south of Agat. 

Drainage area.—2.0 sq ml. 

Records available.—September 1952 to June 1958. 

Page.--Water-stage recorder and concrete control. Altitude of gage Is 12 ft (from topographic map). 
Prior to Oct. 16, 1953, at same site at datum 0.62 ft higher. 

Average discharge.—5 years (1953-58), 7.34 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1953-58 are contained In the following 
table: 

Fiscal Maximum Minimum 
year 

Date Discharge 
(cfs) 

(Sage height 
(feet) Date Discharge 

(cfs) 
Oage height 

(feet) 

1953t 

1954 
1955 
1956 
1957 
1958 

Feb. 22, 1953 

Oct. 15, 1953 
Oct. 31, 1954 
Sept.27, 1955 
Aug. 29, 1956 
Nov. 15, 1957 

ft 800 

tt2,370 
**750 
1,360 

**2,200 
**1,680 

3.42 

*5.08 
2.68 
3.39 
4.09 
3.66 

June 11, 13, 14, 
1953 

June 3,21,1954 
June 25,26,1955 
May 24,25,1956 
June 17,18,1957 
Aug.  3, 1957 

0.41 

.43 

.50 

.32 

.49 

.49 

0.27 

.19 

.20 

.19 

.19 

.19 

t Period September to June. 
t  From floodmarks. 
tt From rating curve extended above 15 cfs by test on model of station site. 
t* From rating curve extended above 230 cfs on basis of slope-area measurement at gage 

height 3.51 ft. 

1952-58:  Maximum discharge, 2,370 cfs Oct. 15, 1953 (gage height, 5.08 ft, from floodmarks), 
from rating curve extended above 15 cfs by test on model of station site; minimum, 0.32 cfs 
May 24, 25, 1956. 

Remarks.—Records good except those for period of no gage-height record, which are poor. 
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Uraatao River at Umatac—Continued 

Rating tables, Sept. 

0.3 
.4 
.5 
.6 
.7 
.9 

1.1 
1.3 

10, 1952, to June 30, 1958 (gage height, In feet, and discharge. In cubic 
feet per second) 

Sept. 10, 1952, 
to Oct. 15, 1953 

0.52 
1.10 
1.95 
3.1 
4.7 
9.2 

16.5 
27.5 

1.5 
1.7 
1.9 
2.1 
2.4 
2.7 
3.0 

44 
74 

113 
172 
280 
400 
550 

Mar. 24, 1954, 
to Oct. 28, 1956 

0.2 0.50 0.8 28.5 
.3 1.57 .9 39.0 
.4 3.7 1.0 51 
.5 7.0 1.1 66 
.6 12.1 1.3 108 
.7 19.5 1.5 159 

Oct. 29, 1956, 
to June 30, 1958 

2 0.56 0.9 39 
3 1.80 1.1 66 
4 4.0 1.3 108 
5 7.6 1.5 159 
6 12.5 1.7 220 
7 19.6 1.9 295 

Discharge, In cubic feet per second, September 1952 to June 1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 - 10.2 
7.8 

8.0 
6.8 

10.2 
15.4 

6.2 1.95 
1.86 

4.4 
4.2 

1.68 
T75T 

0.91 0.67 
2 .85 .67 
3 - 7.8 »6.2 12.1 i'.i 1.86 3.9 1.51 .91 .67 
4 - 6.6 5.5 8.7 3.9 2.05 5.5 1.59 •.91 •.61 
5 - 8.4 21.5 7.3 4.1 1.77 175" 1.51 .79 .73 

6 _ 5.8 9.3 6.8 3.75 2.05 *3.6 1.51 .85 .67 
7 - 16.0 12.5 12.7 4.4 2.6 3.4 1.68 .85 .67 
8 - 8.9 27 6.8 4.2 2.15 4.9 1.43 .85 .62 
9 - 18.2 23 6.2 3.1 1.77 4.2 1.34 .79 .62 

10 - 12.7 80 6.4 2.85 1.77 3.6 1.51 .79 .57 

11 8.5 8.0 16.1 6.5 2.85 1.86 3.25 1.34 .73 .52 
12 8.0 7.3 11.5 5.8 •2.75 2.15 3.25 1.43 .73 762" 
13 40 »7.6 9.2 4.9 2.75 1.95 2.85 1.34 .73 .57 
14 45 10.5 8.2 5.3 2.75 1.68 2.75 1.26 .67 .57 
15 12.2 9.5 7.5 5.0 2.75 1.59 2.75 1.18 7ST .62 

16 8.7 7.3 29 4.4 2.75 1.68 2.5 1.26 .91 .62 
17 7.0 12.3 10.8 •4.4 2.6 1.68 2.5 1.18 .79 .62 
18 6.3 33 8.5 4.2 2.4 1.59 2.4 1.18 .91 .62 
19 5.1 

4.4 
18.4 
10.8 

11.5 
12.9 

3.9 
5.6 

2.3 
2.3 

1.51 2.3 
2.3 

1.10 
1.10 

.79 

.79 
.62 

20 1.68 .62 

21 3.9 8.7 9.9 3.6 2.3 •1.51 2.15 .97 .73 .62 
22 3.75 7.5 8.7 3.6 2.15 138 2.05 .97 .79 .91 
23 19.3 6.8 12.8 11.1 2.75 27.5 2.15 .97 .79 .67 
24 7.3 15.9 8.0 4.5 2.3 11.8 1.95 .97 .79 .62 
25 5.1 8.0 16.2 5.4 2.15 8.0 1.95 .97 .85 .57 

26 4.4 15.2 8.7 4.2 1.95 6.4 1.86 .91 .73 .62 
27 4.4 6.8 7.5 4.1 2.15 5.8 1.77 75T .79 .97 
28 14.7 6.0 8.3 3.6 2.05 4.7 1.77 .97 .67 1.03 
29 31 5.3 13.4 6.0 2.05 - 1.77 .91 .67 .97 
30 19.6 llTo 

14.1 
14.9 3.9 

25.5 
2.6 
2.15 

1.68 .91 .67 
.79 

.79 
31 1.68 

Total _ 339.4 433.4 216.1 92.80 240.91 89.53 37.10 24.49 20.27 
Mean - 10.9 14.4 6.97 2.99 8.60 2.89 1.24 0.790 0.676 
Ac-ft - 673 860 42 9 184 478 178 74 49 40 

Calendar year 
Fiscal year 

; Max 
: Max 

Mln 
Mln 

Mean 
Mean 

Ac-ft 
Ac-ft 

Peak discharge (base, 850 cfs).—No peak above base. 

* Discharge measurement made on this day. 
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Umatac River at Umatac—Continued 

Discharge,   In =ublc  feet per second,  fiscal year July 1953 to June  1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 
2 

0.73 
.73 

0.62 
.79 

14.4 
28.5 

9.9 
8.2 

6.2 
5.8 

8.0 
7.8 

3.7 
4.0 

2.4 
2.3 

1.4 
T3 

1.04 
1.73 

1.16 
.93 

0.74 
.65 

3 .91 1.18 19.5 7.3 5.4 9.0 3.6 2.4 1.3 TTiT .93 .74 
4 .79 .79 13.3 6.4 5.4 11 3.5 2.3 1.3 1.57 .83 .74 
5 .73 .85 10.2 6.2 5.2 8.0 3.1 2.3 1.4 1.16 .74 .65 

6 .85 .85 9.0 5.5 4.9 7.2 3.5 2.2 1.3 1.16 .74 .83 
7 .67 .85 7.8 9.7 4.7 •6.4 2.9 2.1 1.3 1.16 .74 .83 
8 .67 1.10 7.0 6.6 5.0 5.8 3.0 2.0 1.4 1.04 .74 1.04 
9 

ti 
1.03 6.2 5.5 

10^ 
5.4 90 1.9 1.3 .93 .74 1.16 

10 15.5 6.0 4.9 5.0 T5 1.9 1.3 .93 .83 1.04 

11 .57 147 5.3 4.9 7.0 5.0 7.0 1.9 1.4 .93 .83 .93 
12 .67 "52" 4.9 5.1 150 5.6 5.4 1.9 1.3 .93 1.04 .93 
13 .91 27 4.5 5.1 200 5.0 4.6 1.9 1.2 .93 •.77 .93 
14 .73 13.3 4.4 5.1 "50" 10 4.2 1.8 1.2 .93 .74 .74 
15 .79 21 4.4 500 16 9.0 4.5 1.8 1.3 .83 .74 .74 

16 .79 48 4.1 250 11 10 4.0 1.8 1.2 .83 .65 .74 
17 

1777 
30 3.9 90 9.0 12 3.7 1.8 1.4 .83 #74 .65 

18 108 578 32 8.0 9.0 3.5 1.8 1.2 .83 !74 .65 
19 1.03 27 6.0 15 7.2 7.4 3.5 1.7 1.3 .93 .74 .74 
20 •1.03 16.1 5.1 11 7.0 6.6 3.3 2.1 1.1 .83 .74 .65 

21 .97 12.6 8.0 9.4 6.6 6.0 3.3 1.8 1.1 .93 .83 ••57 
22 .97 10.5 6.6 8.0 6.4 6.6 3.1 2.0 1.2 .93 .83 472"- 
23 .85 8.2 5.1 7.4 6.2 6.6 3.1 1.7 •1.1 .93 .93 T790 
24 .91 23 4.5 7.0 28 6.0 3.0 

tf TToT 
.93 1.04 1.16 

25 .97 •13.4 7.2 6.6 10 6.0 2.9 .83 .83 3.45 

26 .85 9.0 17.6 6.2 8.0 5.6 2.9 1.7 1.04 .83 .74 1.42 
27 .85 7.5 8.0 5.8 7.2 6.6 2.9 2.2 1.04 .83 .83 1.16 
28 .73 103 58 12 6.6 5.4 2.8 1.8 1.04 .83 .83 1.04 
29 .73 66 18.5 8.8 6.2 4.8 2.7 - 1.04 .74 .74 1.04 
30 .67 56 12.9 7.4 9.0 4.3 2.7 1.04 .93 .74 .93 
31 .62 21.5 6.6 4.0 2.5 1.04 .74 

Total 28.83 843.66 316.7 1,073.6 616.5 215.1 207.9 54.7 37.62 29.65 25.19 32.99 
Mean 0.930 27.2 10.6 34.6 20.6 6.94 6.71 1.95 1.21 0.988 0.812 1.10 
Ac-ft 57 1,670 628 2,130 1,220 427 412 108 75 59 50 65 

Calendar year 1953;  Max    500 Mln 
Fiscal year  1953-54:  Max    500 Mln 

0.52 
0.57 

Mean 
Mean 

9.86 
9.54 

Ac-ft 
Ac-ft 

7,140 
6,900 

Peak discharge   (base,   850 cfs).—Oct.   15  (2:30 a.m.)  2,370 cfs   (5.08  ft). 

• Discharge measurement made on this day. 
Note.—No gage-height record Oct. 15 to Mar. 23; discharge estimated on basis of records for 

nearby stations. 
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Wmatac River at Umatac—Continued 

Discharge,  In :ubic feet per second,  fiscal year   July 1954  to June   1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.16 0.93 •13.8 16.8 60 7.4 2.5 •2.2 1.73 1.28 0.93 1.16 
2 4.2 "T42" 6.6 9.9 18.6 67? 2.9 1.90 1.57 1.04 .93 1.16 
3 1.57 1.57 147? 15.3 12.1 5.8 3.2 2.1 1.42 1.04 1.04 .93 
4 1.57 1.57 39 9.4 11.8 5.1 3.2 1.90 1.42 1.16 1.42 .93 
5 2.3 1.16 38.5 17.8 8.9 4.8 2.9 1.73 1.28 .93 1.16 .93 

6 1.42 1.28 87 9.4 7.4 5.1 2.3 1.57 1.28 .93 .93 1.04 
7 1.28 1.42 2TT.5 7.0 6.6 5.1 •1.90 

2.3 
1.57 1.16 1.28 .83 •1.16 

8 1.16 1.25 30 8.8 6.2 4.5 1.73 1.16 1.16 1.16 .93 
9 1.04 2.5 36.5 6.6 5.4 4.5 2.1 1.73 1.16 1.90 4.6 1.71 

10 1.16 1.57 23.5 5.8 5.1 4.2 2.9 1.57 1.28 T7I6 1.28 T7S8 

11 1.16 1.57 11.5 7.9 30.5 4.2 2.5 1.73 1.42 1.04 1.04 1.04 
12 1.04 2.2 8.4 9.3 10.2 3.7 2.3 1.73 1.28 .93 .93 1.04 
13 1.16 2.1 8.6 6.8 7.0 3.4 2.3 1.57 1.28 1.04 .83 1.04 
14 1.28 1.90 57 •5.8 6.2 3.4 4.9 1.73 1.04 .93 1.16 .93 
15 1.16 1.90 65 5.4 6.1 3.4 5.2 1.90 TTTe .83 10.1 .83 

16 1.16 1.42 26.5 5.1 5.4 3.4 2.7 1.73 1.16 .93 2.3 .83 
17 1.77 2.65 15.1 6.0 4.8 3.2 11.6 1.73 1.04 .83 1.57 1.04 
18 2.75 5.3 10.4 5.1 63 3.4 3.7 1.57 •1.04 «.83 1.28 .83 
19 1.73 21 8.4 •4.2 IB". 9 3.2 3.2 1.42 1.04 1.28 1.42 .83 
20 1.28 39.5 52 3.95 13.7 2.9 2.7 1.42 1.04 1.73 1.73 .93 

21 1.28 11.9 48 5.9 8.4 2.7 2.5 2.7 1.57 1.28 2.1 .83 
22 1.42 4.8 36 6.9 14.9 2.9 2.3 2.1 1.28 1.04 1.28 .74 
23 1.28 3.4 21.5 8.9 11.7 2.7 2.1 1.73 1.16 .93 1.04 .74 
24 1.16 

1.16 
7.4 

32 
15.1 
11.5 

5.8 
9.8 

19.3 
16.6 

2.5 
2.5 

1.90 
3.6 

1.57 
1.42 

1.94 .83 
.93 

1.04 
.93 

.74 
25 1.28 .74 

26 1.16 10.9 14.4 11.8 11.8 2.5 11.5 1.42 1.16 .83 .83 .65 
27 1.04 7.0 9.4 9.9 39 2.5 3.2 2.1 1.57 .74 1.92 .74 
28 1.04 4.8 29.5 10.1 12.8 2.5 2.7 1.90 1.16 7733 1.42 1.28 
29 1.16 3.7 10.4 7.0 •9.9 2.9 2.5 - 1.04 .74 1.04 1.28 
30 ».83 3.4 18.5 5.8 8.4 2.9 2.1 1.04 .93 .93 1.04 
31 1.35 3.7 •121 2.5 2.3 1.04 .83 

Total 44.23 187.21 795.5 369.25 452.7 116.0 104.00 49.47 39.20 31.33 50.00 29.35 
Mean 1.43 6.04 26.5 11.9 15.1 3.74 3.35 1.77 1.26 1.04 1.61 0.978 
Ao-ft 88 371 1,580 732 898 230 206 98 78 62 99 58 

Calendar year 1954: Max 121 
Fiscal year 1954-55: Max 121 

Min 0.57 
Mln 0.65 

Mean 6.45 
Mean 6.21 

Ac-ft 
Ac-ft 

4,670 
4,500 

Peak discharge (base, 850 cfs).—No peak above base. 

• Discharge measurement made on this day. 
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Umatac River at Umatac—Continued 

Discharge,  In cubic  feet per second,  fiscal year July 1955  to June   1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.04 
.93 

4.9 
3.2 

81 
6.5 

12.8 
13.3 

7.0 
6.2 

4.2 
•3.2 

3.7 
2.5 

1.42 
1.16 

0.83 
~^3 

1,16 0.74 
.74 

1.04 
.93 2 1.04 

3 
lTTS 

3.2 6.1 16.5 5.4 2.9 1L6 
2.9 

1.90 1.04 .93 .65 .93 
4 2.6 3.7 8.4 5.9 2.7 1.73 .83 •.93 1.35 .96 
5 .83 2.1 4.1 6.6 4.8 2.5 2.3 1.28 .83 .83 .74 .98 

6 26 1.90 5.5 6.2 4.8 2.7 5.6 1.16 .83 .83 .65 .74 
7 "8.3 1.73 3.95 5.8 4.7 2.3 2.7 1.57 .83 .83 .57 .72 
8 13.5 1.57 H 4.5 4.2 2.7 2.3 2.3 .83 .74 .74 1.8 
9 9.0 1.42 4.2 4.2 2.3 2.1 

T790 
.83 .74 .57 .86 

10 3.4 1.57 32.5 3.95 9.7 2.3 1.90 2.05 .74 .57 .73 

11 7.6 •1.73 19.6 3.95 4.5 2.3 •2.1 1.42 1.28 .74 .57 .85 
12 12.7 1.57 16.2 3.4 3.7 9.6 1.90 1.28 1.16 .74 .65 .72 
13 6.2 1.28 9.2 7.4 3.4 5.8 1.73 1.28 1.04 .74 .65 .67 
14 3.95 1.28 6.5 3.95 3.4 4.2 1.57 1.42 1.04 .74 .57 .92 
15 2.9 1.16 4.5 3.4 3.2 3.2 1.57 1.16 1.16 .74 .57 .67 

16 17.9 1.42 24.5 3.2 2.9 47 1.73 1.73 1.57 .74 .65 .73 
17 4.2 1.28 11.7 2.9 3.2 6.9 1.90 1.16 1.16 .83 .57 8.5 
18 2.9 3.2 18.3 2.9 3.3 4.5 1.90 1.16 1.16 .74 .57 670 
19 2.5 2.75 7.9 9.2 2.7 3.7 1.57 1.04 1.16 .74 .57 2.5 
20 2.3 3.0 8.4 16.3 2.7 3.95 1.57 •1.04 1.04 .83 .65 1.6 

21 1.90 1.90 •12.6 3.7 2.7 3.2 1.42 1.04 1.16 .74 .57 1.2 
22 1.90 1.73 20 89 3.3 2.7 1.42 1.04 1.04 .65 .57 1.1 
23 2.1 1.96 15.8 15.5 4.3 2.7 1.73 1.04 1.04 .65 .50 1.0 
24 1.73 1.57 13.1 17.9 2.7 2.5 1.42 1.04 .93 .65 750 1.6 
25 1.73 

2.65 

1.57 

1.42 

24.5 

14.8 

15.2 

10.9 

2.3 

2.5 

2.5 

2.3 

1,28 1.42 

1.16 

.83 

.83 

.65 

.65 

.50 

1.16 

•1.9 

2.3 26 1.42 
27 2.1 1.28 57 •37.5 2.7 2.3 1.42 1.04 1.21 .74 1.04 1.73 
28 1.90 1.28 119 25 13.8 2.3 1.28 1.04 9.6 .74 ••74 1.57 
29 1.73 1.70 71 19.9 5.5 2.1 1.28 .95 2.1 .83 1.16 1.28 
30 1.90 1.28 19.8 10.4 13.5 1.90 1.28 1.28 .83 1.28 1.16 
31 11.7 1.91 8.4 1.90 1.28 1.42 1.28 

Total 159.48 60.46 643.45 392.25 143.2 145.35 66.37 39.56 43.04 23.48 22.64 47.69 
Mean 5.14 1.95 21.4 12.7 4.77 4.69 2.14 1.36 1.39 0.783 0.730 1.59 
Ao-ft 316 120 1,280 778 284 288 132 78 85 47 45 95 

Calendar year 1955 ; Max 
Fiscal year 1955-56 : Max 

119 
119 

Mln 
Mln 

0.65 
0.50 

Mean 5.06 
Mean 4.88 

Ac-ft 3,670 
Ac-ft 3,550 

Peak discharge (base, 850 cfs)—Sept. 
(3.07 ft). 

27 (11 p.m.) 1,360 cfs (3.39 ft)j Oct. 22 (6 a.m.) 1,020 cfs 

» Discharge measurement made on this day. 
Note.—No gage-height record June 4-25; discharge estimated on basis of records for La Sa Fua 

River near Umatac. 
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Umatac River at Uraatac—Continued 

Discharge,   In ;ubic  feet per second,  fiscal year  July 1956  to June   1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.42 5.8 18.S 9.4 6.0 15.4 6.9 3.0 1.97 1.97 1.63 0.84 
2 1.42 5.3 23 6.6 5.3 34.5 5.0 2.75 1.97 3.6 1.18 .84 
3 1.42 3.7 12.4 5.8 6.8 20.5 5.3 3.25 1.97 2.35 1.06 .84 
4 1.16 3.8 16.4 10.6 5.0 15.2 4.3 5.2 2.75 1.63 1.18 .74 
5 1.16 3.2 •16.3 9.6 4.3 10.5 4.0 6.7 3.0 1.63 1.06 .74 

6 1.04 2.7 
4.7 

8.4 
14.3 

5.8 
4.8 

4.0 
5.9 

21.5 
8.5 

3.75 
3.5 

3.5 
3.2 

2.35 
1.97 

1.63 
1.47 

.94 
1.76 

.74 
7 1.28 .84 
8 1.40 27 13.5 6.2 4.0 6.8 3.5 8.1 1.97 1.47 1.80 .94 
9 5.6 13.1 al5.3 4.5 4.3 6.4 3.8 3.25 2.15 1.47 1.32 .84 

10 4.0 6.2 a21 5.9 21.5 •5.6 40 3.0 1.80 1.47 1.32 .84 

11 2.9 4.5 a30 21.5 7.7 5.0 7.6 3.0 1.63 1.32 1.06 .84 
12 3.25 3.4 a23 38 55 5.0 5.3 •2.75 1.80 1.32 .94 1.18 
13 9.6 3.2 7.4 9.0 26 4.6 4.3 2.55 1.63 1.32 1.06 1.32 
14 24.5 2.9 6.2 10.1 10.0 160 3.75 2.35 1.63 1.63 1.06 .84 
15 4.8 5.9 •48 41 6.8 *127 3.75 2.35 •1.63 1.32 .94 .74 

16 3.2 3.2 9.9 22.5 67 19.0 5.2 2.15 1.47 1.18 .94 .94 
17 2.5 11.4 10.3 8.9 41 12.5 13.4 2.15 1.47 1.18 .84 1.06 
18 2.3 

•2.1 
5.6 
3.4 

16.7 
11.7 

10.3 
16.8 

54 
16.5 

9.5 
8.5 

4.6 
3.75 

2.15 
3.5 

1.63 
1.63 

1.06 1.76 
.94 

.64 
19 1.18 754 
20 1.90 2.9 21 7.9 13.7 7.2 5.7 2.55 1.47 1.18 .94 4.2 

21 1.57 2.9 14.3 6.2 9.0 7.6 3.75 2.35 1.47 1.47 .84 1.32 
22 1.57 2.9 8.4 5.4 11.9 6.0 3.5 2.15 1.47 1.18 •13.6 

"T732 
.94 

23 1.42 5.1 42 5.1 18.0 5.3 3.25 2.75 1.47 1.32 .84 
24 4.5 4.9 46 4.5 9.0 5.3 3.25 3.0 1.47 1.18 1.18 .84 
25 5.0 3.2 11.5 11.1 7.2 5.3 3.25 2.55 1.63 1.18 1.06 1.18 

26 44 11.2 9.4 4.8 7.2 9.9 3.0 2.15 1.47 1.18 1.18 .94 
27 9.7 

11.3 
14.0 

44 
48 

141 

12.6 
17.6 
8.4 

4.4 
*65 
14.1 

6.4 
5.6 
6.5 

8.4 
5.0 
4.6 

376" 
3.0 

11.8 

2.15 
1.97 

3.85 1.06 
1.18 
1.18 

1.06 
.94 
.94 

.94 
28 •2.35 

1.63 
1.06 

29 - .94 
30 40 21 28 9.7 11.5 4.3 3.25 1.47 1.18 .94 1.06 
31 9.4 10.8 6.4 5.5 3.5 1.32 .84 

Total 219.41 416.9 541.5 391.9 457.1 570.4 181.95 86.52 57.49 43.49 47.63 30.86 
Mean 7.08 13.4 18.0 12.6 15.2 18.4 5.87 3.09 1.85 1.45 1.54 1.03 
Ac-ft 435 827 1,070 777 907 1,130 361 172 114 86 94 61 

Calendar year 1956: Max 
Fiscal year 1956-57: Max 

160 
160 

Mln 
Min 

1.04 
0.64 

Mean 
Mean 

7.76 
8.34 

Ac-ft    5,630 
Ac-ft    6,030 

Peak discharge (base, 850 cfs).—Aug. 29 (2 p.m.) 2,200 cfs (4.09 ft): Sept. 24 (8:30 a.m.) 860 cfs 
(2.85 ft); Oct. 15 (6:30 p.m.) 1,120 cfs (3.13 ft); Oct. 28 (l p.m.) 1,460 cfs (3.51 ft); Nov. 16 
(7 p.m.) 1,800 cfs (3.'~ p.m.) 1,800 cfs (3.75 ft); Dec. 14 (8 a.m.) 1,210 cfs (3.23 ft). 

» Discharge measurement made on this day. 
a No gage-height record; discharge estimated on basis of records for La Sa Pua River near Uraatac. 
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Umatae River at Umatae—Continued 

Discharge,   In ;ublc  feet per second,  fiscal year July 1957  to June   1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.06 0.74 37 3.2 21 5.0 2.6 3.25 1.97 1.47 1.06 5.0 
2 1.32 .74 46 2.8 7.2 5.3 2.3 3.0 1.97 1.32 .94 1.47 
3 .94 .74 T4.6 2.6 7.1 5.0 H 3.0 1.80 1.32 .84 1.06 
4 1.18 ..74 • 16 2.5 6.0 4.6 2.75 1.80 1.47 1.47 .94 
5 1.32 .64 10 37 5.6 4.3 2.4 2.55 1.80 1.80 1.18 .94 

6 1.18 .94 8.0 200 5.0 4.0 2.2 2.55 1.80 1.32 .94 .84 
7 1.06 .64 11 ~70" 5.0 4.0 2.6 2.35 •1.77 1.06 •.84 lTSS" 
8 .94 .74 8.4 20 209 3.75 4.0 2.35 1.80 1.06 .84 1.06 
9 .94 .74 7.6 12 35 4.0 2.5 2.35 1.47 1.06 .94 1.18 

10 1.32 1.18 5.4 9.0 19.7 3.75 2.3 2.35 1.47 1.32 .94 23 

11 .94 .74 7.0 7.0 13.7 3.5 2.8 2.35 1.47 1.47 .84 5.8 
12 •15.2 .74 4.5 8.0 120 3.75 2.8 2.35 1.80 1.32 .84 3.5 
13 5.0 1.85 3.7 7.4 31.5 3.4 6.0 2.35 1.47 1.63 .74 27.5 
14 1.97 2.75 3.2 6.8 20.5 3.5 *80 2.35 1.47 1.47 .74 94 
15 1.47 1.18 3.0 5.8 295 6.0 13.7 2.15 1.47 1.47 .74 13". 2 

16 1.32 3.4 4.0 5.0 123 5.0 8.0 2.15 1.47 1.18 .64 7.2 
17 1.06 4.1 3.3 4.8 29.5 3.7 6.4 2.15 1.47 1.47 .64 5.0 
18 .94 9.8 2.9 4.4 18.1 3.4 5.3 2.75 1.47 1.47 .64 3.75 
19 .94 13.1 9.0 4.2 14.3 3.1 5.0 2.35 1.52 1.80 .84 3.25 
20 1.32 6.3 4.5 4.0 12.0 2.9 7.2 2.15 1.32 1.32 .94 3.0 

21 .94 5.6 3.5 4.5 10.0 3.8 5.0 2.15 1.47 1.18 1.18 2.55 
22 .94 5.4 17 13 9.0 2.8 4.3 2.15 1.32 1.18 1.80 2.55 
23 .94 7.4 6.0 8.2 »7.6 2.7 3.75 2.15 1.32 .94 1.18 2.55 
24 .84 18.6 4.5 5.0 7.2 2.7 3.5 3.05 1.47 1738" .84 2.55 
25 .84 12.0 6.0 5.4 7.6 2.5 3.5 2.15 1.63 .94 .84 2.35 

26 .74 
.84 

7.8 
4.6 

3.5 
4.0 

5.8 
8.0 

6.4 
6.8 

2.5 
2.4 

3.25 
3.75 

1.97 1.47 
1.32 

.94 

.94 
.84 
.74 

2.15 
27 1.97 2.7 
28 1.06 56 3.2 *18 6.0 2.7 3.25 1.97 1.32 .94 .84 2.35 
29 .94 

.74 
19.1 
9.0 H 8.5 

9.2 
5.6 
5.3 

3.2 
2.4 

3.0 
3.0 

~ 1.32 
1.80 

1.32 
.94 

2.35 2.15 
30 1.18 1.80 
31 .74 5.6 7.6 2.4 3.0 1.47 1.18 

Total 50.98 203.10 263.5 509.7 1,069.7 112.05 201.80 67.16 48.29 38.18 30.56 226.45 
Mean 1.64 6.55 8.78 16.4 35.7 3.61 6.51 2.40 1.56 1.27 0.966 7.55 
Ac-ft 101 403 523 1,010 2,120 222 400 133 96 76 61 449 

Calendar year 1957: Max 295    Mln 
Fiscal year 1957-58: Max 295    Mln 

0.64 
0.64 

Mean 
Mean 

7.28 
7.73 

Ac-ft    5,270 
Ac-ft     5,590 

Peak discharge   (base,   850 cfs).—Sept.   2  (1:30 p.m.)   1,070 cfs  (3.11  ft)}  Nov. 
(3.45  ft);   Nov.   15   (8 p.m.)   1,680 cfs   (3.66  ft). 

8 (3 p.m.) 1,360 cfs 

* Discharge measurement made on this day. 
Note.--No gage-height record Sept. 4 to Oct. 28, Dec. 13 to Jan. 14) discharge estimated on basis 

of records for La Sa Fua River near Umatae and Qeus River near Merlzo. 
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Qeus River near Merlzo 

Location.—Lat 13°16'15" N., long 144°40'40" E., on left bank 0.7 mile northeast of Merlzo, 2.2 miles 
southeast of Umatac, and 4.7 miles west of Inarajan. 

Drainage area.—0.95 sq ml. 

Records available.—April 1953 to June 1958. 

Page.—Water-stage recorder and broad-crested concrete weir. Altitude of gage Is 85 ft (by 
barometer). 

Average discharge.--5 years (1953-58), 2.95 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1954-58 are contained in the following 
table: 

Fiscal Maximum Minimum 

year 
Date Discharge 

(cfs) 
Qage height 

(feet) 
Date Discharge 

(cfs) 
Qage height 

(feet) 

1954t 
1955 
1956 
1957 
1958 

Oct. 15, 1953 
Oct. 31, 1954 
Oct. 27, 1955 
Aug. 29, 1956 
Nov.  8, 1957 

*2,260 
*302 
*430 

*1,520 
tl,240 

3.62 
2.42 
2.60 
3.33 
3.20 

July 17, 1953 
June 23-26,1955 
June 16, 1956 
June 15, 1957 
July 26, 1957 

(a) 
0.04 
.04 
.06 
.06 

0.10 
.10 
.12 
.12 

t Period April 1953 to June 1954. 
* From rating curve extended above 55 cfs by test on model of station site. 
a No flow part of day. 

1953-58:  Maximum discharge, 2,260 cfs Oct. 15, 1953 (gage height, 3.62 ft), from rating curve 
extended above 55 cfs by test on model of station site; no flow part of day July 17, 1953. 

Remarks.—Records good except those for periods of fragmentary or no gage-height record and those 
above 55 cfs, which are poor. Water is diverted half a mile upstream for domestic use and at 
station for irrigation and municipal use. 

Rating table, Apr. 17, 1953, to June 30, 1958 (gage height, in feet, and 
discharge, in cubic feet per second) 

(Shifting-control method used Sept. 7 to Oct. 14, 1955) 

0.1 0.04 
.2 .18 
.3 .47 
.4 .93 
.5 1.57 
.6 2.4 
.7 3.5 
.8 5.0 
.9 7.0 

1.0 10.0 
1.2 20 
1.4 34 
1.7 70 
2.0 118 
2.3 230 
2.6 430 
3.0 900 

Discharge, in cubic fe et per second, 1953 

Day Apr. May June Day Apr. May June Day Apr. May June Day Apr. May June 

1 - 0.16 0.16 9 - 0.10 0.12 17 tO.31 0.23 0.23 25 0.25 0.23 0.14 
2 - .16 .14 10 - .10 .08 18 .25 *.25 .26 26 .25 .20 .13 
3 - .16 .10 11 - .20 .10 19 .28 ».18 .31 27 .25 .20 .29 
4 - ».18 .12 12 - .23 .10 20 .28 .18 .31 28 .23 .25 .44 
5 - .12 *.17 13 - .06 .12 21 .31 .23 .34 29 .20 .17 .43 
6 - .12 .24 14 - .12 .10 22 .28 .23 .37 30 .18 .18 .25 
7 - .12 .16 15 - .14 .16 23 .28 .23 .47 31 - .27 - 
8 - .12 .14 16 - .25 .20 24 .25 .25 .20 

Tota 
Mean 
Runo 

- 5.62 
0.181 

11 

6.38 
0.213 

ff in 13 

Peak discharge (base, 350 cfs).—No peak above base. 

* Discharge measurement made on this day. 
t Result of discharge measurement. 
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Qeus River near Merizo—Continued 

Discharge,  in cubic  feet per second,  fiscal year July 1953  to June  1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.25 0.62 3.5 3.0 1.98 2.5 0.98 0.59 0.55 0.25 0.38 0.18 
2 .18 1.35 8.0 2.4 1.82 2.5 .93 .55 .47 .51 .25 .16 
3 .20 2.2 4.5 2.0 1.74 3.1 .98 .47 .43 .37 .30 .14 
4 .20 1.24 3.2 1.7 1.50 •4.0 .87 .51 .47 .40 .23 TTS 
5 .25 1.02 2.5 1.6 1.48 2.95 .82 .47 .43 .37 .19 .25 

6 .23 .87 2.1 1.4 1.38 1.82 .82 .47 .40 .34 ».18 .25 
7 .23 

.23 
,,40 
.63 

1.9 
1.7 

3.0 
1.8 

1,32 1.48 
1.29 

.77 

.82 
.40 
.40 

.40 .31 
.31 tfl .23 

8 1.76 .63 
9 

7l6 
.82 1.5 1.4 1.36 1.22 24 .37 .36 .23 .40 

10 10.4 1.4 1.3 2.2 1.20 5.0 .31 .40 .28 .23 .37 

11 .16 84 1.3 1.3 1.74 1.12 2.2 .31 .43 .28 .16 .28 
12 .25 "6.6 1.2 1.6 60 1.96 1.5 .34 .40 .28 .25 .25 
13 .28 2.6 1.1 1.4 80 1.36 1.3 .28 .34 .44 .25 .25 
14 .31 2.05 1.1 1.4 IB" 5.4 1.2 .28 .34 .28 .14 .25 
15 .31 5.4 1.1 550 5.5 4.4 1.3 .28 .31 .28 .18 .25 

16 .28 5.4 •1.0 100 3.7 5.6 1.1 .23 .31 .34 .18 .18 
17 .30 6.8 .98 30 2.8 5.4 1.0 .23 .40 .28 .18 .14 
18 3.4 30 1.84 12 2.3 2.6 •.93 .23 .34 .25 .18 .18 
19 .57 8.0 2.3 6.5 2.0 1.74 .93 .18 .34 .34 .23 .20 
20 .87 4.0 2.15 *4.3 1.8 1.36 .82 717 .25 .25 .25 .14 

21 •.69 2.8 4.3 3.3 1.7 1.10 .93 .23 .25 .28 .25 ».16 
22 .23 2.3 2.95 2.85 1.6 5.B 

2"73" 
.82 .51 .34 .28 .18 

^ 23 .63 1.8 2.3 2.6 1.5 .72 .55 •.40 .31 .33 
24 .62 7.0 2.1 2.25 8.0 1.57 .72 .51 .37 .25 .47 .47 
25 .37 3.8 3.4 2.15 2.8 1.64 .72 .51 .37 .25 7ST 1.55 

26 .30 2.2 12.0 1.90 2.1 1.36 .68 .59 .37 .23 .23 .43 
27 .43 1.7 3.4 1.82 1.8 1.36 .68 .68 .28 .25 .23 .31 
28 .63 29 14.0 2.6 1.6 1.16 .68 .81, .31 .25 .20 .25 
29 .54 15 5.8 3.05 1.5 1.04 .63 - .34 .23 .25 .23 
30 .49 1.3 4.0 2.75 2.5 1.04 .59 

"Mr 
.31 .18 .20 .23 

31 .63 6.0 2.05 .98 .28 .18 

Total 14.36 247.30 98.62 755.42 216.48 72.35 56.07 11.76 11.72 9.03 7.14 11.09 
Mean 0.463 7.98 3.29 24.4 7.22 2.33 1.81 0.420 0.378 0.301 0.230 0.370 
Ao-ft 28 491 196 1,500 429 144 111 23 23 18 14 22 

Calendar year 1953: Max - 
Fiscal year 1953-54: Max 550 

Mln  - 
Min  0.14 

Mean 
Mean 4.14 

Ac-ft  - 
Ac-ft  3,000 

Peak discharge (base, 350 cfs).—Aug. 11 (2 p.m.) 350 cfs (2.50 ft)j Oct. 15 (1 a.m.) 2,260 cfs 
(3.62 ft). 

* Discharge measurement made on this day. 
Note.—No gage-height record Aug. 18 to Sept. 16, Sept. 30 to Oct. 20, Nov. 12 to Dec. 4, Jan. 10- 

18; discharge estimated on basis of records for nearby stations. 
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Oeus River near Merlzo—Continued 

Discharge, In ;ublc feet per second, fiscal year July 1954 to June 1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.28 0.12 •10 6.6 29.5 2.4 0.83 0.59 0.43 0.51 0.31 0.14 
2 2.6 .28 3.0 4.2 6.2 2.15 .85 .59 .40 .40 .23 .20 
3 .64 .43 2.2 10.0 3.75 1.82 .90 .68 .40 .37 .20 .12 
4 .61 .46 10 6.6 2.95 1.74 .90 .68 .34 .31 .18 .10 
5 1.63 .28 17 3.9 2.5 1.65 «.83 .51 .31 .25 .14 .12 

6 .63 .35 20 2.95 2.15 1.57 .77 .55 .34 .23 .12 .18 
7 .37 .44 6.4 2.25 1.82 1.7 .77 .55 .34 .28 .14 .16 
8 .28 1.23 5.6 3.15 1.74 1.4 .93 .55 .28 .25 .24 .16 
9 .25 2.85 6.6 2.6 1.57 1.4 .77 .51 .31 .52 1.93 .73 

10 .23 

.20 

1.64 

.72 

5.0 

2.05 

2.05 

2.05 

1.50 1.4 

1.4 

.82 

.82 

.43 

.51 

.37 

.40 

.34 

.25 

.42 

.23 

.25 

11 10.4 .18 
12 .24 .72 1.65 1.90 4.4 1.2 .72 .43 .37 .25 .18 .14 
13 .70 .91 TT90" 1.65 2.5 1.2 .90 .55 .37 .25 .18 .20 
14 .50 1.45 9.5 •1.48 2.4 1.2 1.31 .55 .31 .25 .23 .16 
15 .28 1.22 14.0 1.36 2.2 1.2 1.87 .55 .28 .23 2.6 .16 

16 .25 .68 4.8 1.22 2.15 1.1 .98 .43 .40 .16 .78 .14 
17 .32 .55 2.05 2.05 1.65 1.1 3.5 .51 .34 .18 f.40 .12 
18 1.13 1.82 1.74 1.43 29.5 1.6 1.49 .47 *.37 *.23 f.25 .12 
19 .68 18 1.74 1.22 5.8 1.1 1.04 .40 .31 .37 f.77 .09 
20 .37 15 16.7 1.16 5.2 1.1 .82 .37 .34 .40 f.93 .12 

21 .31 5.0 14.0 2.2 3.15 1.1 .77 .68 .43 .31 f.51 .14 
22 .31 2.0 9.1 2.3 3.7 1.2 .68 .55 .40 .23 f.25 .12 
23 .23 1.4 4.2 1.94 5.5 1.0 .68 .37 .31 .23 f.25 .07 
24 .28 4.0 2.95 1.57 8.0 1.0 .63 .40 1.03 .18 f.14 707 
25 .25 20 2.25 1.98 7.5 .95 1.22 .43 .37 .23 f.25 .07 

26 .23 5.0 2.85 3.65 4.5 .95 3.9 .37 .40 .23 f.25 .07 
27 .20 2.8 2.4 4.6 15 .90 1.29 .55 .47 .20 »f3.9 .09 
28 .20 2.0 10.0 6.0 4.5 75c" .93 .47 .40 .20 .21 .10 
29 .18 1.5 3.9 3.3 3.2 1.0 .77 - .37 .14 .14 .20 
30 *.18 1.2 3.9 2.05 »2.6 .90 .68 .34 716 .12 .16 
31 .14 1.4 63 .90 *.68 .40 .12 

Total 14.70 105.45 197.48 152.41 177.53 40.23 34.05 14.23 11.93 8.14 16.60 4.68 
Mean 0.474 3.40 6.58 4.92 5.92 1.30 1.10 0.508 0.385 0.271 0.535 0.156 
Ac-ft 29 209 392 302 352 80 68 28 24 16 33 9.2 

Calendar year 1954: Max 
Fiscal year 1954-55 : Max 

63 
63 

Mln 
Min 

0.12 
0.07 

Mean 
Mean 

2.18 
2.13 

Ac-ft 
Ac-ft 

1,580 
1,540 

Peak discharge (base 350 cfs).—No peak above base. 

* Discharge measurement made on this day. 
f Fragmentary gage-height record; discharge computed from partly estimated gage heights. 
Note.—No gage-height record Aug. 19 to Sept. 6, Nov. 22-30, Dec. 7 to Jan. 5; discharge estimated 

on basis of records for nearby stations. 

5^ 



Oeus River near Merlzo—Continued 

Discharge, In :ubic fe et per second, fiscal year July 1955 to June 1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.16 2.55 35 6.2 1.98 1.92 0.88 0.37 0.28 0.34 0.16 0.28 
2 .14 1.34 3.0 7.6 1.74 1.10 .63 .34 .31 .28 .23 .18 
3 .10 1.29 2.4 6.6 1.50 .82 1.94 .47 .34 .23 .16 .14 
4 .12 .93 1.5 3.8 1.50 .77 .77 .40 .28 *.28 .29 .23 
5 .10 .59 1.6 3.75 1.22 .63 .59 .34 .28 .20 .14 .23 

6 •5.3 .43 2.0 4.0 1.16 .72 .92 .34 .25 .26 .14 .16 
7 2.35 .34 1.5 3.65 1.26 .63 .63 .52 .23 .24 .12 .12 
8 6.2 .28 1.1 2.3 1.16 .77 .55 .59 .23 .20 .18 .29 
9 3.9 .25 1.3 1.84 1.04 .63 .51 .93 .25 .20 .14 .12 

10 1.04 .25 12 1.50 2.45 .59 ».43 .59 .43 .16 .12 .08 

11 2.75 *.28 7.0 1.43 1.29 .59 .66 .43 .37 .19 .12 .12 
12 6.6 .25 4.5 1.29 1.10 3.0 .51 .40 .31 .14 .10 .12 
13 2.9 .16 3.2 3.5 .98 2.15 .51 .40 .23 .20 .08 .08 
14 1.30 .14 3.0 1.81 .87 1.82 .40 .40 .23 .20 .08 .08 
15 .77 .16 2.2 1.5 .87 1.10 .47 .37 .28 .23 .09 .08 

16 7.0 .20 9.0 1.3 .87 20 .51 .47 .43 .18 .08 .08 
17 1.73 .16 6.0 1.2 .82 3.75 .51 *.37 .28 .25 .08 6.8 
18 .87 1.67 10 1.1 1.48 1.82 .55 .37 .37 .20 .07 .19 
19 .59 .48 4.7 2.5 .82 1.16 .47 .37 .34 .16 .07 .69 
20 .43 .44 3.5 7.0 .77 1.10 .43 .34 .23 .25 .21 .37 

21 .37 .31 •5.0 1.5 .77 .87 .44 *.37 .37 .23 .13 .25 
22 .37 .40 10 •40 .87 .77 .40 .37 .25 .16 .09 .20 
23 .28 .51 5.8 5.0 1.24 .72 .51 .40 .23 .25 .08 .22 
24 .25 .46 5.0 *9.0 .77 .68 .47 .37 .18 .25 *.08 .44 
25 .25 .37 15.1 4.6 .72 .63 .43 .51 .20 .25 .12 1.14 

26 .23 .25 9.2 3.8 .68 .59 .37 .40 .20 .17 .28 1.06 
27 .20 .18 27.5 21.5 .77 .55 .40 .37 .41 .16 .18 .63 
28 .20 .18 46 11.8 2.75 .51 .34 .34 3.6 .16 .14 .40 
29 .16 .16 25 5.6 1.84 .55 .40 .28 .73 .23 .26 .43 
30 .77 .23 6.0 4.7 4.2 .51 .40 .37 .31 .41 .25 
31 4.6 .20 2.8 .47 .40 .43 .36 

Total 52.03 15.24 269.1 174.17 39.49 51.92 17.43 12.22 12.92 6.56 4.79 15.46 
Mean 1.68 0.492 8.97 5.62 1.32 1.67 0.562 0.421 0.417 0.219 0.155 0.515 
Ac-ft 103 30 534 345 78 103 35 24 26 13 9.5 31 

Calendar year 1955 ; Max 46 
Fiscal year 1955-56 : Max 46 

Mln 
Mln 

0.07 
0.07 

Mean 1.89 
Mean l.83 

Ac-ft 
Ac-ft 

1,370 
1,330 

Peak discharge (base, 350 cfs).—Oct. 27 (2:30 a.m.) 430 cfs (2.60 ft). 

* Discharge measurement made on this day. 
Note.—No gage-height record Sept. 1-21, Oct. 15-24; discharge estimated on basis of records for 

nearby stations. 
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Geus River near Merlzo—Continued 

Discharge, in :ubic feet per second, fiscal year July 1956 to June 1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.43 1.62 2.7 4.0 1.9 5.6 2.25 1.04 0.68 0.47 0.62 0.20 
2 .37 1.59 5.7 2.5 1.7 11.3 1.82 .93 .55 1.12 .40 .20 
3 .40 1.10 4.2 2.0 1.8 11.7 2.0 1.33 .59 .68 .37 .16 
4 .31 .82 •6.8 2.6 1.6 9.8 1.57 1.65 .72 .51 .31 .16 
5 .38 .72 6.5 2.4 1.5 4.3 1.50 2.2 .82 .47 .43 .18 

6 .56 .55 2.75 1.7 1.4 7.7 1.36 1.16 .72 .43 .34 .14 
7 .59 1.22 4.6 1.5 •1.6 3.05 1.22 1.26 .59 .47 .63 .16 
8 .52 

3.5 
12.9 
10.0 

6.2 
14.0 

1.6 
1.4 

1.36 
1.50 

2.25 
1.90 

1.22 
1.25 

2.55 .55 
.63 

.43 

.55 
.55 
.34 

.16 
9 1.16 .18 

10 1.35 2.6 5.5 1.6 3.85 •1.65 9.a 1.04 .59 .59 .31 .18 

11 1.10 1.70 4.9 10 2.15 1.50 3.5 .93 .59 .43 .28 .18 
12 1.10 1.16 *4.9 17 18.4 1.50 2.15 «.B5 .59 .40 .28 .20 
13 3.25 

6.3 
2.05 

.93 

.68 

.84 

2.6 
2.05 

4.5 
4.0 

19 

14.8 
3.75 
2.25 

1.43 1.65 
1.36 
1.29 

.82 

.77 

.77 

.55 

.55 

.51 

.40 

.51 

.43 

.28 

.28 

.28 

.34 
14 67 

47 
.18 

15 17.1 .14 

16 .87 .63 5.3 15 16.5 7.4 1.54 .72 .51 .37 .23 .12 
17 .55 2.05 3.35 4.5 14.5 4.3 3.4 .72 .51 .37 .26 .10 
18 
19 

.40 
*.40 

2.7 
1.10 

3.4 
3.05 

5.0 
9.2 

22.5 
8.3 

2.95 
2.5 

1.57 
1.36 

.72 
1.59 

.51 

.47 
.37 
.37 

.18 

.20 
.12 
.28 

20 .31 .72 9.8 3.3 6.0 2.25 2.4 1.02 .47 .34 .23 .85 

21 .28 .73 4.6 2.15 3.45 2.3 1.50 .82 .43 .47 .23 .31 
22 .23 .73 2.85 1.92 3.4 1.98 1.16 .82 .43 .37 

'& 
.20 

23 .18 1.06 9.1 1.67 8.3 1.82 1.04 .98 .37 .31 .25 
24 .34 8.0 14.7 1.36 3.4 1.65 .98 .98 .37 .28 .25 .20 
25 .46 3.65 4.6 1.70 2.5 1.65 .96 .77 .43 .34 .23 .31 

26 17.5 3.25 3.65 1.36 2.7 2.7 .93 .72 .37 .28 .20 .20 
27 
28 

3.9 
5.2 

20.5 
9.3 

4.4 
6.2 

1.37 
42 

1.98 
1.82 

2.3 
1.74 

.93 

.93 
.68 
.68 

.96 
*.61 

.25 

.28 
.20 
.20 

.18 

.18 
29 5.9 111 3.4 10.2 1.78 1.57 3.6 - .43 .40 .20 .16 
30 16.2 10.7 14 3.45 9.6 1.50 1.22 .40 .34 .20 .20 
31 4.0 4.7 2.1 1.57 1.43 .40 .18 

Total 78.93 219.25 182.90 182.08 166.29 217.86 58.89 29.68 16.90 13.03 9.69 6.42 
Mean 2.55 7.07 6.10 5.87 5.54 7.03 1.90 1.06 0.545 0.434 0.313 0.214 
Ao-ft 157 435 363 361 330 432 117 59 34 26 19 13 

Calendar year 1956. 
Fiscal year 1956-57 

Max 
Max 

111 
111 

Mln 
Min 

0.07 
0.10 

Mean 3.05 
Mean 3.24 

Ac-ft 2,220 
Ac-ft 2,350 

Peak discharge (base, 350 cfs).--Aug. 29 (1 p.m.) 1,520 cfs (3.33 ft); Oct. 28 (12:30 p.m.) 886 cfs 
(2.99 ft); Dec. 14 (9 a.m.) 676 cfs (2.83 ft). 

* Discharge measurement made on this day. 
Note.—No gage-height record Sept. 30 to Oct. 18, Oct. 31 to Nov. 7; discharge estimated on basis 

of records to. nearby stations. 
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Oeus River near Merizo—Continued 

Discharge,   In jublc   fe et  per second,   fiscal yeur  July 1957  tc June   1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. MP.'. Apr. May June 

1 0.23 0.12 23.5 0.77 12.7 1.50 0.72 0.98 0.59 0.31 0.31 1.79 
2 .23 .10 10.8 .72 2.45 1.57 .72 .93 .55 .31 .28 .51 
3 .16 712 4.5 .63 1.65 1.43 .68 .96 .51 .31 .23 .34 
4 .14 .14 •11.0 .59 1.36 1.36 779 .77 .51 .34 .46 .31 
5 .18 .18 5.1 13.4 1.29 1.29 .77 .77 .51 .31 .34 .28 

6 .18 .16 4.5 121 1.10 1.22 .72 .72 .47 .34 .31 .27 
7 .14 .18 6.3 23 1.10 1.16 .72 .72 .58 .28 •.25 74T 
8 .09 

710" 
.14 4.5 7.1 129 1.16 1.86 .72 .55 .28 .25 .34 

9 .14 3.3 4.9 16.0 1.16 .82 .72 .47 .28 .20 .31 
10 .22 .18 4.4 3.7 5.5 1.10 .77 .72 .47 .48 .20 12.8 

11 .25 .12 2.65 2.4 3.3 1.10 1.08 .72 •.40 .34 .20 2.75 
12 •3^7 

TTTl 
.14 1.74 3.4 72 1.16 1.16 .68 .40 .34 .20 2.0 

13 .49 1.57 3.15 11.9 1.04 2.25 .68 .37 .62 .20 16.9 
14 .43 .83 1.22 2.9 6.7 1.04 »45 .63 .40 740" .16 57 
15 .28 .25 1.04 2.15 172 1.39 *6~.3 .63 .34 .34 .16 4.7 

16 .23 .23 1.55 1.57 49 1.29 2.6 .59 .37 .31 .18 2.3 
17 .18 .48 1.65 1.36 8.4 1.16 1.74 .59 .31 .43 .14 1.29 
18 .18 1.96 1.29 1.16 4.9 .98 1.43 .77 7ST .31 TTB- .98 
19 .16 1.54 3.55 1.10 3.65 .93 1.36 .72 .34 .34 .20 .77 
20 .24 1.02 2.05 1.04 2.9 .87 3.2 .63 .37 .31 .20 .68 

21 .18 1.19 1.16 1.38 2.45 .93 1.98 .59 .37 .34 .25 .59 
22 .18 1.27 8.0 6.8 2.25 .87 1.43 .55 .32 .28 .50 .59 
23 12 2.4 2.95 4.3 •2.05 .82 1.16 .63 .34 .25 .43 .68 
24 .12 10.3 3.65 1.08 1.90 .82 1.04 1.13 .34 .31 .38 .61 
25 .12 4.7 4.7 1.65 1.98 .77 .98 ~^8 .31 .26 .28 .64 

26 .12 2.35 2.1 1.66 1.77 .77 .93 .59 .31 ^25 
T2T 

.25 .51 
27 .10 1.04 1.43 2.65 2.25 .72 1.10 .55 .37 .25 .59 
28 .18 27.5 

TTo" 
1.16 •10.5 1.98 752" .98 .59 .34 .25 .34 .59 

29 .18 1.24 2.7 1.82 .87 .87 - .31 .34 .93 .51 
30 .12 2.4 .87 1.65 1.57 .77 .87 .55 .26 .47 .40 
31 .12 1.22 1.75 .72 .93 .34 .57 

Total 10.57 71.89 123.47 232.16 526.92 32.79 86.96 19.98 12.75 9.81 9.28 112.45 
Mean 0.341 2.32 4.12 7.49 17.6 1.06 2.81 0.714 0.411 0.327 0.299 3.75 
Ac-ft 21 143 245 460 1,050 65 172 40 25 19 18 223 

Calendar year 1957.   Max 
Fiscal year  1957-58 :   Max 

172 
172 

Mln 
Mln 

0.09 
0.09 

Mean 
Mean 

3.10 
3.42 

Ac-ft 
Ac-ft 

2,250 
2,480 

Peak discharge   (base,   350 cfs).--0ct.   6   (6 a.m.)   1,100 cfs   (3.12  ft);   Nov.   8  (1:30 p.m.)   1,240 cfs 
(3.20  ft);   Nov.   12   (12  m.)   500 cfs   (2.67  ft);   Nov.   15   (7  a.m.)   1,100 cfs   (3.12   ft). 

• Discharge measurement made on this day. 
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• Inarajan River near Inarajan 

Location.—Lat 13°16'40" N., long 144°44'15" E., on right bank 0.6 mile northwest of Inarajan and 
4.9 miles east of Merlzo. 

Drainage area.—4.5 sq ml. 

Records available.—September 1952 to June 1958. 

Gage.—Water-stage recorder and concrete control. Altitude of gage Is 25 ft (by barometer). 

Average discharge.—5 years (1953-58), 16.1 cfs. 

Extremes.--Maximum and minimum discharges for the fiscal years 1953-58 are contained In the follow- 
ing table: 

Fiscal Maximum Minimum 

year 
Date Discharge 

(cfs)* 
Gage height 

(feet) Date Discharge 
(cfs) 

Gage height 
(feet) 

1953t 
1954 
1955 
1956 
1957 
1958 

Feb. 22, 1953 
Oct. 15, 1953 
Sept. 6, 1954 
Sept.10, 1955 
Oct. 28, 1956 
Oct.  6, 1957 

(**) 
2,110 
1,640 
2,080 
2,060 
2,110 

(M) 
12.31 
10.21 
12.25 
12.13 
12.27 

June 14, 1953 
July 11, 1953 
June 23,28,1955 
June 7-9,1956 
June 27, 1957 
Aug.  6, 1957 

ttl.51 
1.25 
1.34 
1.34 
1.43 
1.25 

0.39 
.38 
.38 
.39 
.37 

t Period September to June. 
* From rating curve extended above 620 cfs on basis of velocity-area studies. 
tt Minimum dally. 
it  Unknown. 

1952-58:  Maximum discharge, 2,110 cfs Oct. 15, 1953, Oct. 6, 1957, from rating curve extended 
above 620 cfs on basis of velocity-area studies; maximum gage height, 12.31 ft Oct. 15, 1953; 
minimum discharge, 1.25 cfs July 11, 1953, Aug. 6, 1957. 

Remarks.—Records good except those for periods of fragmentary or no gage-height record and thoBe 
for period of Indefinite stage-discharge relation, which are poor. 
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Inarajan River near Inarajan—Continued 

Rating tables,  Sept.   12,   1952,   to June 30,   1958,  except period of Indefinite 
stage-discharge relation  (gage  height,   in feet,  and discharge,   In cubic 
feet per second) 

Sept.   13,   1952,  to Sept.   6,   1954 

0.4 
.5 
.6 
.8 

1.0 
1.2 
1.4 

1.32 
2.45 
4.05 
9.1 

17.0 
28 
47 

1.6 
2.0 
3.0 
4.0 
6.0 
8.0 

10.0 

72 
148 
2 95 
460 
820 

1,200 
1,600 

Sept. 7,   1954, to June 30, 1958 

0.3 0.72 1.0 19.0 
.4 1.53 1.2 32.5 
.5 2.8 1.4 51 
.6 4.5 1.6 75 
.7 6.9 2.0 148 
.8 9.9 3.0 295 
.9 13.6 

Discharge, In cubic feet per second, September 1952 to June 1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 - 20 12.6 23.5 12.2 4.3 7.1 e3.4 e2.3 2.05 
2 - 13.5 11.2 44 10.2 4.2 6.2 e3.4' e2.3 2.05 
3 - 11.9 9.8 

13?5" 
21.5 8.5 4.1 5.7 e3.4 e2.2 1.95 

4 - 11.6 17 7.9 4.2 13.3 e3.2 e2.2 1.83 
5 - 9.8 fJJL 14 10.5 4.1 6.5 e3.2 e2.2 2.05 

6 _ 9.1 18.5 13 8.5 4.2 5.9 e3.2 e2.1 2.45 
7 - 22.5 23 35 7.6 4.5 6.8 e3.2 e2.1 1.83 
8 - •12.6 f44 14 8.8 4.3 8.2 e3.1 e2.1 1.72 
9 - 42 f43 12 7.1 4.1 6.2 e3.1 e2.0 1.61 

10 - 18.0 f35 25 6.5 4.1 6.0 e3.1 e2.0 *1.67 

11 , 12.6 31 13 6.2 4.1 e5.6 e2.9 *e2.0 1.95 
12 - 10.5 18.5 14 •6.2 4.3 e5.4 e2.9 2.2 2.05 
13 68 10.5 13.9 11 6.2 4.1 e5.2 e2.9 2.05 1.61 
14 54 15.2 12.7 12 5.8 4.0 e5.0 e2.9 2.05 1.51 
15 15.2 11.2 13.0 10 5.8 3.9 e5.0 e2.8 2.05 2.6 

16 10.8 8.8 f41 10 5.6 3.9 e4.9 e2.8 2.45 4.0 
17 9.8 32.5 17 *9.3 5.6 3.8 e4.9 e2.8 2.2 2.7 
18 8.5 82 13.5 9.1 5.4 3.7 e4.9 e2.8 2.7 2.6 
19 7.1 58 19.3 8.2 5.2 3.8 e4.7 e2.6 2.3 2.6 
20 6.2 16.6 30 7.6 5.2 •3.7 e4.6 e2.6 2.3 2.45 

21 5.7 20 18.0 7.6 5.0 3.7 e4.4 e2.6 2.2 2.6 
22 5.7 13.2 15.2 9.7 5.0 f338 e4.3 e2.6 2.05 2.45 
23 56 10.8 23 26.5 6.4 60 e4.3 e2.5 2.05 2.85 
24 12.2 33.5 13.5 10.2 5.2 14.8 e4.1 e2.4 2.05 2.05 
25 9.1 12.2 37.5 18.7 4.5 10.5 e4.0 e2.4 2.2 1.83 

26 8.5 21.5 16.6 9.4 4.4 8.8 e3.8 e2.4 1.95 1.61 
27 9.1 

18.4 
17.3 
11.6 

13.9 
12.7 

9.1 
8.8 

4.3 
4.3 

8.5 
6.8 

e3.8 
e3.8 

e2.4 
<:•:'.4 

1.83 1.83 
28 1.95 2.7 
29 68 10.2 42 10.2 4.3 - e3.6 e2.3 1.95 2.85 
30 64 44 23.5 7.6 4.5 e3.6 e2.3 2.05 2.05 
31 20 49 4.4 e3.6 2.45 

Total . 643.2 709.4 490.0 197.3 532.5 165.4 84.6 66.53 66.10 
Mean - 20.7 23.6 15.8 6.36 19.0 5.34 2.82 2.15 2.20 
Ac-ft - 1,280 1,410 972 391 1,060 328 168 132 131 

Calendar year 
Fiscal year 

Max 
Max 

Mln 
Min 

Mean 
Mean 

Ac-ft 
Ac-ft 

* Discharge measurement made on this day. 
e Stage-discharge relation indefinite; discharge estimated on basis of records for nearby stations, 
f Fragmentary gage-height record; discharge computed from partly estimated gage heights. 
Note.—No gage-height record Nov. 17, Dec. 4-17, Jan. 13 to Feb. 19; discharge estimated on basis 

of records for nearby stations. 
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Inarajan River near Inarajan—Continued 

Discharge, In cubic feet per second, fiscal year July 1953 to June 1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.72 
1.51 

1.83 28 
28 

180 

16 
15 
14 

19 
18 
18 

21.5 
26 
20.5 

10.5 
10.5 
10.5 

7.1 
6.5 
6.2 

4.8 
4.6 
4.8 

2.6 
4.6 
3.5 

3.2 
2.2 
2.2 

1.72 
2 1.95 

2.7 
1.72 

3 1.83 1.72 
4 1.95 2.05 30 16 17 22 9.8 6.5 4.4 3.35 2.05 1.61 
5 2.05 1.83 24 14 16 17.5 9.1 6.2 4.4 2.85 2.05 1772" 

6 1.95 2.7 20 13 15 16.1 9.8 6.5 4.0 2.85 1.95 1.95 
7 1.95 2.85 19 13 15 15.7 9.1 6.2 4.0 2.85 1.83 1.95 
8 1.51 2.45 18 20 17 13.9 8.8 6.0 5.1 2.85 1.72 2.6 
9 1.61 2.85 17 15 15 13.5 275 5.7 4.6 2.6 1.95 2.6 

10 2.2 28 16 13 26 13.5 22 5.5 3.85 2.45 •1.95 2.05 

11 1.72 470 15 12 18 13.9 14.4 5.5 4.8 2.3 1.95 2.05 
12 4.8 191 14 17 400 20.5 13.5 5.5 4.2 2.45 2.45 1.83 
13 2.3 53 13 13 600 14.4 12.6 5.1 4.4 3.2 1.95 1.72 
14 2.2 21.5 12 17 50 154 10.5 5.1 3.85 2.6 1.95 1.83 
15 2.2 

2.2 

36 

80 

13 

15 

1,580 36 

34 

27 

42 

•32.5 

11.9 

5.1 

4.8 

3.85 

3.7 

2.45 

2.3 

2.05 

2.05 

1.72 

16 917 1.72 
17 2.2 38 12 234 28 29 10.5 4.8 4.8 2.3 2.05 •1.72 
18 21 180 17 60 26 19.0 9.8 4.8 •3.85 2.45 2.05 1.61 
19 2.45 34 16 75 24 15.7 9.1 4.6 3.7 2.3 2.2 1.72 
20 1.83 22 18 50 22 14.4 9.1 8.6 3.5 2.2 2.05 1.61 

21 •1.77 20 22 »40 22 13.5 9.8 5.3 3.2 2.3 2.2 1.61 
22 2.7 18 *20 32 20 67 8.8 6.5 3.35 2.3 1.95 11.5 
23 1.95 15 14 30 20 16.1 8.5 4.8 3.5 2.6 2.3 4.3 
24 2.2 44 14 26 »50 13.9 8.2 4.6 3.0 2.2 3.5 

2T45 
2.6 

25 2.3 24 20 24 21 14.8 7.9 4.6 3.0 2.2 e.o 
26 2.85 18 44 22 18.0 13.0 7.6 4.6 2.85 2.05 2.3 2.7 
27 2.6 15 20 22 18.0 13.5 8.2 6.8 2.7 2ToT 1.95 2.45 
28 2.05 369 90 40 17.0 11.9 7.6 6.8 2.7 2.05 1.95 2.45 
29 2.05 150 36 28 15.7 11.6 7.4 - 2.85 2.05 1.95 2.05 
30 1.83 100 24 22 32 11.2 7.1 2.7 2.2 1.83 2.2 
31 1.72 40 20 10,5 7T7 2.7 1.72 

Total 85.20 1,987.71 829 3,430 1,647.7 727.1 597.5 160.3 117.75 77.05 65.95 77.03 
Mean 2.75 64.1 27.6 111 54.9 23.5 19.3 5.72 3.80 2.57 2.13 2.57 
Ac-ft 169 3,940 1,640 6,800 3,270 1,440 1,190 318 234 153 131 153 

Calei idar yea " 1953 i   t lax    1,5£ 0       Mln 1.51 Mean 26.9 Ac- ft    19,4' 0 
Flsca 1 year is 53-54 :   1 1ax    1,56 0        Mln 1.51 Mean 26.9 Ae- ft    19,U .0 

-Aug. 11 (3 p. Peak discharge (base, 1,500 cfs). 
(10.63 ft); Aug. 28 (10 a.m.) 1,. 
Nov. 13 (time and discharge unknown); Jan. 9 

) 1,730 cfs (10.60 ft) 
28 (iO a.m.) 1,780 cfs (10.81 ft)j Oct. 15 ( 

(11 a. 

, Aug. 18 (1 a.m.) 1,730 cfs 
3:30 a.m.) 2,110 cfs (12.31 ft); 

) 1,560 cfs (9.76 ft). 

• Discharge measurement made on this day. 
Note.—No gage-height record Aug. 15 to Oct. 14, Oct. 

of records for nearby stations. 
18 to Nov. 24; discharge estimated on basis 
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Inarajan River near Inarajan—Continued 

Discharge, In ;uble fe st per second, fiscal year July 1954 to June 1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 2.3 1.95 39.5 18 138 12.5 6.4 4.7 3.25 3.25 2.65 3.05 
2 11.0 5.1 15.0 15 22 12.1 5.9 4.5 3.1 2.8 1.95 3.35 
3 2.85 2.85 9.1 28 19.1 11.0 6.6 4.7 2.95 2.65 1.84 1.95 
4 3.6 2.3 123 16 17.4 10.3 7.2 4.9 •3.1 2.5 1.95 1.84 
5 4.5 2.2 138 26 14.1 9.9 7.8 4.1 3.1 2.35 1.84 1.95 

6 2.45 7.4 147 16 12.9 10.6 6.2 4.1 2.95 2.2 1.84 2.1 
7 2.2 4.4 41 15 12.1 10.6 5.9 4.1 2.95 2.8 1.84 »2.3 
8 2.05 9.6 42 17 11.8 10.3 7.9 3.95 2.8 2.5 2.95 2.2 
9 2.05 11.1 49 16 11.0 9.3 5.9 3.75 2.95 4.4 10.1 3.6 

10 1.95 4.4 44 15 10.6 9.3 6.4 3.75 3.1 2.65 2.65 2.5 

11 1.83 3.2 18.5 28 58 9.6 6.2 3.95 3.4 2.35 2.2 1.84 
12 1.95 7.7 14.8 *17 17.2 8.7 5.6 3.95 3.25 2.2 2.05 1.84 
13 3.35 9.4 16.9 14.0 13.2 8.4 6.2 3.75 3.1 2.5 1.95 1.95 
14 3.5 29.5 142 13.2 12.5 8.4 8.2 3.95 2.8 *2.35 2.5 1.84 
15 2.2 5.3 175 12.1 13.0 8.1 8.3 4.1 2.65 2.2 9.8 1.84 

16 2.05 3.85 42 11.8 12.8 8.4 5.6 3.75 3.5 2.2 3.1 1.63 
17 1.95 3.85 28 11.8 10.3 8.4 16.2 3.95 3.1 2.05 2.35 1.95 
18 3.55 4.0 20 11.0 126 9.8 6.9 3.75 2.95 2.05 2.05 2.05 
19 9.3 115 17 10.3 21.5 7.8 6.2 3.4 2.8 3.1 1.95 1.74 
20 3.65 78 169 9.9 25 7.5 5.9 3.4 2.65 3.25 2.2 1.74 

21 2.6 25 60 10.3 13.6 7.2 5.4 5.4 3.1 2.5 1.84 1.84 
22 2.85 11 90 12.0 16.9 7.2 5.2 4.9 3.3 2.2 1.84 1.63 
23 2.2 7.6 36 12.9 61 7.2 4.9 3.75 2.5 2.05 1.84 1.53 
24 3.0 32 24 9.9 15.8 6.6 5.2 3.25 4.2 2.05 1.74 1.63 
25 2.3 71 20 16.4 21 6.6 8.5 3.25 2.95 2.2 T774 1.63 

26 2.2 
1.95 

14.8 
10.1 

22 
18 

15.6 
16.5 

13.6 
68 

6.6 
6.4 

13.5 
6.2 

2.95 3.4 
2.95 

1.95 
1.84 

1.74 
6.2 

1.53 
27 4.7 1.84 
28 1.95 7.9 55 12.1 17.9 6.2 5.6 3.75 2.65 055" 3.2 1.63 
29 »2.2 7.4 90 10.3 •14.7 6.6 5.4 - 2.5 1.95 2.2 2.8 
30 2.05 9.2 28 9.3 15.2 •6.6 4.9 2.5 1.95 1.95 1.95 
31 1.95 *6.5 140 6.2 •5.2 2.5 1.84 

Total 93.53 513.60 1,733.8 586.4 836.2 264.4 211.5 112.45 93.00 73.09 85.89 61.27 
Mean 3.02 16.6 57.8 18.9 27.9 8.53 6.82 4.02 3.00 2.44 2.77 2.04 
Ac-ft 186 1,020 3,440 1,160 1,660 524 420 223 184 145 170 122 

Calendar year 1954 
Fiscal year 1954-55 

Max 
Max 

275 
175 

Mln    1.61 
Mln    1.53 

Mean 
Mean 

14.0 
12.8 

Ac-ft    10,170 
Ac-ft      9,250 

Peak discharge   (base,   1,500 cfs).--Sept.   4  (9:30 p.m.)   1,600 cfs  (9.99  ft);   Sept.   6  (7  p.m.)   1,640 
cfs   (10.21  ft). 

* Discharge measurement made on this day. 
Note.--No gage-height  record Aug.   21-24,  Sept.   15 to Oct.   12,  June  6,   7;  discharge  estimated on 

basis  of records  for nearby stations. 
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Inarajan River near Inarajan—Continued 

Calendar year 1955: 
Fiscal year  1955-56: 

Max 
Max 

218 
218 

Mln 
Mln 

1.53 
1.43 

Mean 
Mean 

10.9 
10.9 

Ac-ft 
Ac-ft 

7,930 
7,930 

discharge   (base,   1,500 cfs).—Sept.   10  (7:30 p.m.)   2,080 era   (12.25 ft). 

Discharge, In :ubic feet per second, fiscal year July 1955 to June 1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.95 8.1 188 52 11.8 »8.7 7.5 3.75 2.2 2.35 1.95 *2.5 
2 1.84 4.5 7.9 30.5 12.5 7.2 5.9 3.4 2.35 2.05 2.05 1.84 
3 1.63 3.75 

7.2 
9.5 

18.7 
51 
16.5 

11.4 
11.0 

6.6 
6.4 

10.7 
5.4 

4.3 
3.95 

2.65 
2.2 

1.95 
«2.35 

1.84 
3.0 

1.84 
4 1.84 1.95 
5 1,63 3.55 36.5 24 9.6 6.2 4.9 3.25 2.2 2.2 1.95 2.2 

6 •32.5 3.25 t.l 16.4 9.9 6.9 9.8 3.1 2.05 2.65 1.95 1.84 
7 9.1 2.95 11.3 12.6 10.1 5.9 5.9 4.1 2.05 2.35 1.84 1.63 
8 27.5 2.8 5.4 11.0 10.4 6.4 5.2 4.7 1.95 2.2 1.84 1.84 
9 11.6 2.8 5.9 10.6 9.8 5.4 4.7 6.1 1.95 2.2 1.84 1.43 

10 4.1 *2.8 196 9.3 16.7 5.2 *4.5 4.3 6.2 1.95 2.05 1.63 

11 30 
29 

3.25 
2.95 

66 
14.7 

11.0 
9.3 

9.3 
8.4 

5.9 
30 

8.1 
4.7 

3.55 
3.25 

3.1 
2.65 

1.95 
2.2 

1.74 2.2 
12 1.74 1.74 
13 9.3 2.5 9.0 9.5 8.4 10.8 4.5 3.1 2.35 2.35 1.74 1.63 
14 5.2 2.35 7.9 8.7 7.8 9.1 4.3 3.4 1.95 2.8 1.99 1.63 
15 3.95 2.35 6.6 8.1 7.8 6.6 4.3 3.1 2.2 2.5 2.2 1.74 

16 25.5 2.5 29 7.8 7.5 132 4.7 3.85 3.05 2.05 2.2 1.63 
17 5.2 2.35 17.1 8.7 7.5 13.4 4.9 •2.95 2.35 2.65 2.2 44 
18 4.1 5.8 22 7.5 11.3 9.3 4.5 2.95 2.75 2.35 1.88 39.5 
19 3.4 3.0 9.5 14.0 6.9 7.8 4.1 2.8 2.8 1.95 1.84 5.2 
20 4.0 3.9 29 89 6.6 9.8 3.95 2.65 1.95 2.35 2.6 3.75 

21 3.1 2.5 14.2 10.0 6.6 6.9 3.95 2.5 2.9 2.35 1.95 3.4 
22 3.1 3.25 23 191 7.5 6.4 3.95 2.5 1.95 1.95 1.84 3.25 
23 2.95 2.8 24.5 42 9.8 6.2 4.7 2.35 1.95 1.84 1.84 3.1 
24 2.95 3.1 11.9 *32.5 6.4 5.6 4.1 2.2 1.84 1.84 •1.74 8.2 
25 2.8 •2.5 *61 33 6.2 5.4 3.75 2.95 1.95 1.84 1.95 6.3 

26 4.0 2.35 25 30 6.2 5.2 3.75 2.5 1.95 1.84 3.1 6.6 
27 3.25 2.2 162 105 7.5 5.2 3.75 2.35 2.45 2.35 2.5 3.95 
28 2.8 

3.25 
2.05 218 

76 
52 
28.5 

30 
10.3 

4.9 
4.9 

3.55 
3.55 

2.2 
2.2 

14.8 
3.2 

2.35 
2.8 

1.84 
4.6 

3.1 
29 2.2 2.65 
30 10.8 2.25 24 17.1 26 4.9 3.55 2.35 2.8 3.65 2.5 
31 28 6.7 13.2 4.7 3.55 2.95 2.65 

Total 280.34 104.55 1,338.7 961.8 311.2 359.9 154.70 94.30 89.24 67.36 68.10 164.77 
Mean 9.04 3.37 44.6 31.0 10.4 11.6 4.99 3.25 2.88 2.25 2.20 5.49 
Ac-ft 556 207 2,660 1,910 617 714 307 187 177 134 135 327 

Peak 

* Discharge measurement made on this day. 
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Inarajan River near Inarajan—Continued 

Discharge, In subic feet per second, fiscal year July 1956 to June 1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 3.7 7.8 55 11.8 7.8 32.5 13.6 5.4 3.95 •3.25 4.8 1.95 
2 3.1 6.4 36 14.6 7.2 89 10.6 5.2 3.55 6.6 2.8 1.95 
3 3.25 5.4 18.0 11.0 25 43 10.1 6.9 3.55 4.4 2.65 1.64 
4 2.8 4.9 18.8 28 7.8 28 8.4 7.5 4.7 3.25 2.35 1.74 
5 2.8 4.7 18.7 22.5 6.6 17.5 7.8 7.4 5.4 3.25 2.5 1.84 

6 
7 

2.5 
2.35 

4.1 
6T4 

79 

9.6 
23 
29 

9.3 
8.4 

15.3 

6.4 
*15.8 

6.9 

32 
11.0 
9.3 

7.2 
6.9 
6.6 

5.4 
5.3 
13.9 

4.3 
3.95 
3.55 

3.1 
3.1 
2.95 

2.2 
3.95 
4.2 

1.74 
1.74 

a 3.15 1.95 
9 8.0 27.5 86 8.4 7.5 3.4 6.8 5.9 3.95 3.1 2.35 1.84 

10 3.7 12.0 21 10.6 58 7.8 61 5.4 3.55 2.95 2.2 1.84 

11 5.2 14.2 85 27 9.0 7.5 12.0 5.2 3.4 2.8 2.05 1.74 
12 5.3 16.5 22.5 91 120 7.2 9.3 5.2 3.95 2.8 2.2 1.95 
13 17.7 7.7 12.5 21 60 7.2 7.8 4.7 3.55 2.65 2.35 3.0 
14 70 6.2 11.4 15.2 17.4 402 7.2 4.5 3.4 3.4 2.5 1.84 
15 8.0 8.2 129 14.9 9.0 195 7.8 4.3 3.25 2.8 2.2 1.84 

16 5.4 6.0 26 10.5 151 a24 7.2 4.1 3.25 2.65 1.95 1.74 
17 4.3 15.5 13.6 8.8 46 al6 20 4.1 3.25 2.65 1.95 1.74 
18 •5.7 17.6 13.1 13.2 124 *11.8 7.5 •4.0 3.25 2.5 2.05 1.74 
19 3.95 5.9 16.1 24 19.4 11.4 6.6 9.9 3.25 2.65 1.95 2.35 
20 3.4 4.7 127 9.6 17.3 10.6 12.2 5.4 3.4 2.5 1.95 7.3 

21 3.1 5.4 14.2 8.1 12.5 11.7 7.5 4.3 3.1 3.1 1.95 3.4 
22 2.8 6.2 11.0 7.6 17.3 9.3 6.2 4.3 3.1 2.5 5.1 2.35 
23 2.65 16.4 92 10.7 27.5 9.0 5.9 5.9 2.95 2.35 2.2 2.35 
24 2.8 66 90 7.2 11.8 8.7 5.9 5.6 2.95 2.5 1.95 2.35 
25 3.25 10.8 13.6 10.5 9.3 8.3 5.9 4.7 3.25 2.5 2.05 2.65 

26 29 15.9 14.7 7.9 10.8 14.0 5.4 4.1 3.25 2.35 1.84 1.95 
27 11.2 126 20.5 7.5 8.4 13.3 5.2 4.1 8.6 2.2 *1.84 1.74 
28 12.8 63 23 204 7.8 8.7 5.4 5.95 4.1 2.5 1.84 1.95 
29 37.5 *207 13.1 36 8.4 8.8 11.9 - 3.25 2.95 1.95 1.74 
30 49 »BT 32 10.7 33.5 8.1 5.6 2.95 2.65 1.95 1.34 
31 10.7 16.6 8.1 8.4 5.9 2.95 1.95 

Total 329.10 845.0 1,095.4 693.4 869.4 1,079.5 307.4 156.65 114.85 88.95 75.77 65.99 
Mean 10.6 27.3 36.5 22.4 29.0 34.8 9.92 5.59 3.70 2.96 2.44 2.20 
Ao-ft 653 1,680 2,170 1,380 1,720 2,140 610 311 228 176 150 131 

Calendar year 1956: 
Fiscal year  1956-57 : 

Max 
Max 

402 
402 

Mln 
Mln 

43 
74 

Mean 
Mean 

15.2 
15.7 

Ac-ft 
Ac-ft 

11,010 
11,350 

Peak discharge  (base,   1,500 cfs).--Aug.   27  (12:30 p.m.)   1,600 cfs   (10.02  ft)j   Aug.   29  (4 p.m.)  2,040 
cfs   (12.03  ft);   Oct.   28  (l p.m.)   2,060 cfs   (12.13  ft)j  Nov.   16  (8 p.m.)   1,860 cfs   (11.24  ft)j 
Dec.   14  (8:30 a.m.)  2,000 cfs  (ll.78 ft). 

* Discharge measurement made on this day. 
a No gage-height record;  discharge estimated on basis of records for nearby stations. 
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Inarajan River near Inarajan—Continued 

Discharge, In ;ubic feet per second, fiscal year July 1957 to June 1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.74 
1.74 

1.43 30 
23 

5.2 
4.9 

73 
10.6 

11.0 
13.9 

5.6 
5.4 

6.6 
6.2 

4.3 
3.95 

2.35 
2.35 

2.35 
2.05 

5.8 
2 1.43 2.2 
3 1.74 1.43 66 4.5 9.3 11.0 5.2 6.2 3.95 2.2 1.95 1.84 
4 1.95 1.63 17.1 4.3 8.7 10.6 6.4 5.4 3.95 2.5 2.9 1.84 
5 2.35 1.95 11.6 73 9.4 9.6 7.0 5.2 4.1 2.35 2.05 1.74 

6 2.35 1.53 12.1 393 7.5 9.6 5.2 5.2 3.55 2.35 1.95 1.74 
7 1.84 1.74 12.9 *77 8.1 9.3 5.9 5.2 4.7 2.2 1.84 2TT 
8 1.74 1.63 9.2 27.5 *316 9.0 17.4 5.2 1x1 

3775 
2.2 1.84 1.95 

9 1.74 1.43 12.5 34.5 a35 9.0 5.9 5.2 2.35 1.84 1.84 
10 2.75 1.77 9.5 17.6 a22 9.0 5.6 5.2 •3.55 3.05 1.84 54 

11 •2.85 1.43 8.6 12.9 al8 8.4 6.4 4.9 3.25 2.5 1.84 8.3 
12 10.1 1.43 6.2 14.8 310 9.3 6.9 4.7 3.4 2.35 •1.74 6.2 
13 5.5 2.3 7.8 13.5 a30 8.4 83 4.9 3.1 4.5 1.74 59 
14 2.2 4.2 5.6 11.4 a20 8.1 149 4.9 3.25 2.8 1.63 197 
15 1.84 1.84 4.7 10.3 544 12.0 19.2 4.5 3.1 2.35 1.63 ~T6~.5 

16 1.74 1.63 •6.3 9.3 239 9.7 11.0 4.3 2.95 2.35 1.63 9.1 
17 1.63 2.85 6.4 8.4 a40 8.1 9.3 4.3 2.8 2.8 1.63 6.6 
18 1.63 6.5 5.2 7.8 a30 7.5 8.1 5.6 2.8 2.35 1.63 5.4 
19 1.63 5.4 13.3 9.0 »a25 7.2 8.1 5.2 2.8 3.35 1.63 4.9 
20 2.75 2.8 6.4 7.8 21 6.9 •24 4.3 2.65 2.5 1.63 4.5 

21 1.84 3.55 5.9 10.1 18.5 7.5 9.3 4.1 2.65 2.5 1.74 4.3 
22 1.84 5.6 31.5 42 16.8 6.9 7.8 4.1 2.65 2.35 3.55 4.6 
23 1.74 5.4 11.8 17.1 15.2 6.6 7.2 4.7 2.65 2.2 2.8 4.7 
24 1.63 17.4 17.1 12.3 14.1 6.4 6.6 7.5 2.65 2.2 1.95 4.9 
25 1.63 

1.74 

8.3 

6.4 

51 

9.4 

9.3 

9.6 

15.7 

13.2 

6.2 

5.9 

6.4 

6.2 

4.5 

4.1 

2.65 

2.5 

2.05 1.84 

1.63 

•4.9 

26 2.2 4.3 
27 1.53 3.4 

63 
7.2 
6.4 

37 
22.5 

•16.5 
13.2 

5.6 
6.4 

7.5 
6.4 

3.95 
4.1 

2.8 
2.5 

2.2 
2.2 

1.63 
2.25 

5.6 
28 1.84 4.8 
29 1.84 24.5 6.7 *10.8 12.5 6.9 5.9 - 2.5 2.65 11.3 3.95 
30 1.63 8.8 5.6 9.0 11.4 5.6 5.6 4.1 2.05 3.15 3.75 
31 1.53 4.9 11.1 5.4 5.9 2.5 2.95 

Total 70.60 197.60 427.0 937.5 1,923.7 257.0 469.4 140.25 100.85 74.35 72.13 438.95 
Mean 2.28 6.37 14.2 30.2 64.1 8.29 15.1 5.01 3.25 2.48 2.33 14.6 
Ac-ft 140 392 847 1,860 3,820 510 931 278 200 147 143 871 

Calendar year 1957 : Max 
Fiscal year 1957-58 : Max 

544 
544 

Mln 
Mln 

1.43 
1.43 

Mean 
Mean 

12.7 
14.0 

Ac-ft  9,180 
Ac-ft 10,140 

Peak discharge (base, 1,500 cfs). 
(12.23 ft). 

-Oct. 6 (7 a.m.) 2,110 cfs (12.27 ft); Nov. 15 (9 p.m.) 2,080 cf» 

* Discharge measurement made on this day. 
a No gage-height record; discharge estimated on basis of records for nearby stations. 
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Paullluc River near Inarajan 

Location.— Lat 13°17'05" N., long 144,45'00" K., on right bank 0.3 mile upstream from mouth, 
0.9 mile northeast of Inarajan, and 3.8 miles south of Talofofo. 

Drainage area.—1.9 sq ml. 

Records available.—October 1952 to June 1958. 

Page.—Water-stage recorder and concrete control. Altitude of gage Is 20 ft (by barometer). 

Average discharge.—5 years (1953-58), 5.40 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1953-58 are contained In the follow- 
ing table: 

Maximum Minimum 

year Date Discharge 
(cfs)* 

Oage height 
(feet) Date Discharge 

(cfs) 
Oage height 

(feet) 

1953t 
1954 
1955 

1956 
1957 
1958 

Feb. 22, 1953 
Oct. 15, 1953 
Sept.20, 1954 

Sept.10, 1955 
Dec. 14, 1956 
Nov. 15, 1957 

325 
2,980 

385 

630 
734 

1,130 

4.04 
13.11 
4.36 

5.66 
6.21 
7.80 

May 11, 1953 
June 2, 1954 
Apr. 27,May 1, 

1955 
May 18, 1956 
June 18, 1957 
Aug. 11, 1957 

0.20 
.16 
.16 

.16 

.23 

.18 

0.27 
.25 
.25 

.25 

.28 

.26 

t Period October to June. 
* Prom rating curve extended from 50 cfs to 300 cfs by test on model of station site, 

and extended above 300 cfs by logarithmic plotting. 

1952-58: Maximum discharge, 2,980 cfs Oct. 15, 1953 (gage height, 13.11 ft), from rating 
curve extended from 50 cfs to 300 cfs by test on model of station site, and extended above 
300 cfs by logarithmic plottlngj minimum, 0.16 cfs June 2, 1954, Apr. 27, May 1, 1955, May 18, 
1956. 

Remarks.—Records fair except those for periods of fragmentary or no gage-height record and those 
above 50 cfs, which are poor. 
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Paullluc River near Inarajan—Continued 

Rating tables, Oct. 4, 1953, to June 30, 1958 (gage height, In feet, 
cubic feet per second) 

and discharge, In 

Oct. 4 1953, 
to June 30, 1955 

0.3 0.29 1.5 50 
.4 .66 2.0 90 
.5 1.26 3.0 187 
.6 2.25 4.0 325 
.7 4.1 5.0 490 
.8 7.4 7.0 910 

1.0 17.1 8.0 1,190 
1.2 29 

July 1, 
to Dec. 

1955, 
15, 195c 

0.2  0.08 
.3   .29 
.4    .68 
.5   1.33 

0.6 
.7 
.8 

1.0 

2.25 
4.4 
7.7 

17.1 

Note.—Same as prec edlng 

Dec. 16, 1956, 
to June 30 , 1958 

0.2 0.08 0.7 4.6 
.3 .29 .8 8.0 
.4 .68 1.0 17.7 
.5 1.33 1.2 29 
.6 2.55 

Note.—Same as preceding 
table above 1.2 ft. 

Discharge in cubic feet per second, October 1952 to June 1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 - 5.2 
3.8 

7.0 
15.1 

5.8 
2.85 

1.57 
1.49 

1.86 
1.75 

0.76 0.38 
.38 

0.35 
2 .66 .35 
3 - 3.3 8.4 2.7 1.33 1.65 .66 .38 .35 
4 5.5 

4.9 
2.9 

30 
4.1 
3.6 

2.4 
2.7 

1.19 
1.19 

3.85 .61 
.57 

.45 

.38 
.32 

5 2.25 .38 

6 3.6 •8.0 3.2 4.6 1.41 1.86 .57 .38 .38 
7 •3.85 18.9 7.0 2.7 1.65 1.75 .57 .38 .35 
8 3.6 19.2 3.85 2.55 1.75 2.25 .57 .38 .35 
9 10.6 26 3.2 2.25 1.65 2.4 .57 .38 .32 

10 8.4 13.3 3.85 2.1 1.49 1.99 .57 .38 •.38 

11 4.5 18.3 3.85 1.86 1.41 1.99 .61 .38 .35 
12 3.8 7.9 4.6 1.57 1.41 1.69 .57 .38 .35 
13 3.8 5.2 2.85 •1.53 1.26 1.65 .57 .38 .38 
14 5.0 4.1 3.4 1.41 1.12 1.41 .57 .38 .38 
15 3.8 4.1 3.0 1.49 1.12 1.12 .57 .38 .38 

16 3.5 20 2.7 1.49 1.12 1.05 .53 .38 .41 
17 10 6.2 •2.55 1.49 .91 1.12 .53 .38 .38 
18 35 4.4 2.55 1.65 .91 1.05 .53 .45 .38 
19 17 8.8 2.55 1.49 .81 .86 .53 .38 .38 
20 6.4 13.4 2.25 1.41 ».81 .98 .49 .38 .38 

21 7.5 7.4 2.1 1.12 .81 .91 .49 ».38 .38 
22 6.0 6.6 2.1 1.12 98 .86 .49 .38 .38 
23 5.2 10.8 11.3 3.0 25 .81 .53 .38 .49 
24 20 5.2 3.2 2.25 4.9 .86 .53 .38 .38 
25 6.1 13.7 5.2 1.86 2.55 .98 .45 .38 .38 

26 8.0 6.6 3.6 1.57 2.25 .91 .45 .35 .38 
27 6.0 4.6 2.85 1.41 2.4 .81 .41 .35 .41 
28 5.0 

4.2 
4.4 
13.0 

2.7 
3.0 

1.05 1.99 .76 
.71 

.41 

.36 
.35 
.35 

.53 
29 1.33 .49 
30 16 8.7 2.55 1.86 .66 .38 .38 .41 
31 8.0 22 1.57 .76 .38 

Total - 304.0 150.20 64.18 163.50 43.56 16.13 11.80 11.53 
Mean - 10.1 4.85 2.07 5.84 1.41 0.538 0.381 0.384 
Ac-ft - 603 298 127 324 86 32 23 23 

Calendar year 
Fiscal year 

Max 
Max 

Mln 
Mln 

Mean 
Mean 

Ac-ft 
Ac-ft 

* Discharge measurement made on this day. 
Note.—No gage-height record Oct. 11-22, Oct. 24 to Nov. 

of records for nearby stations. 
6, Dec. 31; discharge estimated on basis 
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Paullluc River near Inarajan—Contlnued 

Discharge,  In ;ublc  feet per second,  fiscal year  July 1953  to June  1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.38 
.35 

0.41 9.8 
7.9 

6.6 
5.8 

6.6 
4.9 

8.4 
6.6 

2.85 
2.85 

1.99 
1.86 

1.75 
1.65 

0.52 
.95 
.80 

0.60 
.41 

0.38 
2 .45 .38 
3 .38 .53 50 4.9 4.9 6.6 2.85 1.75 1.57 .40 .38 
4 .38 .41 17.7 5.8 4.6 6.6 2.85 1.65 1.41 .74 .39 .38 
5 .38 .41 12.2 4.9 4.6 4.9 2.55 1.57 1.26 .56 .40 .38 

6 .38 .49 8.4 4.4 4.4 4.4 2.7 1.65 1.05 .56 .36 .41 
7 .38 .68 7.0 4.6 4.1 5.2 2.55 1.57 1.12 .56 .32 .41 
8 .41 1.65 7.9 9.8 7.9 4.6 2.4 1.57 1.05 .56 .30 .45 
9 .38 1.05 5.2 4.9 4.6 3.85 91 1.65 .98 .52 .39 .41 

10 .38 7.1 5.2 3.85 10.8 4.1 7.9 1.57 .91 .47 ».40 .41 

11 .35 113 4.4 3.6 6.2 4.1 4.9 1.49 .98 .45 .41 .38 
12 1.05 66 4.1 5.5 209 5.5 4.6 1.57 .98 .50 .45 .45 
13 .61 17.6 4.1 4.4 241 4.4 4.9 1.41 1.12 .60 .41 .41 
14 .71 7.0 3.6 5.5 17.6 28.5 3.85 1.41 1.12 .55 .41 .41 
15 .66 28.5 3.6 1J380 13.2 ~9T3" •12.3 1.33 1.19 .50 .41 .38 

16 .57 16.8 6.6 327 15.0 12.7 3.85 1.33 1.12 .45 .41 .36 
17 .49 •10.9 3.85 72 9.3 10.8 3.0 1.26 1.19 .45 .41 *.32 
18 2.7 49 8.7 26.5 7.9 5.8 2.85 1.12 ».86 .48 .57 .32 
19 1.65 12.2 8.8 51 7.0 4.9 2.7 1.05 .81 .46 .66 .35 
20 .81 

.61 

7.4 

5.2 

f9.5 

«fl2 

19.8 

»fl6 

6.2 

5.8 

4.4 

4.1 

2.7 

2.55 

2,25 .81 

.86 

.43 

.45 .41 

.29 

21 2.1 .29 
22 .66 4.1 8.4 13.7 7.4 15.1 2.7 1.86 .86 .45 .41 1.4 
23 .53 3.2 4.6 11.7 »6.2 5.5 2.7 1.86 .76 .50 .53 "750 
24 .61 21 4.9 10.3 33.5 4.9 2.55 1.65 .71 .45 .53 .48 
25 .49 8.4 12.8 9.3 8.4 4.6 2.4 1.49 .71 .45 .45 1.0 

26 .45 4.1 22.5 7.9 5.5 3.85 2.25 1.33 .61 .40 .41 .52 
27 .41 3.0 5.8 7.4 5.5 4.6 2.1 1.86 .57 .40 .49 .52 
28 .45 

.41 
90 
52 

55 
15.1 

17.6 
10.3 

4.9 
4.4 

3.6 
3.4 

1.99 1.99 .57 
.57 

.40 

.40 
.41 
.41 

.47 
29 2.1 .42 
30 .49 49 9.8 8.4 8.8 3.0 2.1 .57 .40 .38 .45 
31 .38 14.2 5.8 370 1.99 f.53 .38 

Total 18.89 595.78 339.45 1,769.25 680.2 201.30 191.58 45.19 30.25 15.41 13.33 14.03 
Mean 0.609 19.2 11.3 57.1 22.7 6.49 6.18 1.61 0.976 0.514 0.430 0.468 
Ac-ft 37 1,180 673 3,510 1,350 399 380 90 60 31 26 28 

Calendar year 1953; 
Fiscal year  1953-54: 

Max 
Max 

1,080 
1,080 

Mln 
Mln 

0.32 
0.29 

Mean 
Mean 

10.7 
10.7 

Ac-ft 
Ac-ft 

7,760 
7,760 

Peak discharge (base, 320 cfs).—Aug. 11 
(4.33 ft)j Sept. 3 (3:30 p.m.) 325 cfs 
(5 p.m.)   1,790 cfs   (10.00  ft)j   Jan.   ' 

30 p.m.)   510 cfs   (5.06  ft) 
97  ft);   Oct.   15  (3:30 a 

9   (12 m.)  430 cfs   (4.70  ft). 

(6:: 
(3.S 

t). 
m.) 

Aug.   28  (12 m.)   370 cfs 
2,980 cfs   (13.11  ft)j   Nov. 13 

* Discharge measurement made on this day. 
f Fragmentary gage-height record; discharge computed from partly estimated gage heights. 
Note.—No gage-height record Apr. 1 to May 10, June 21-30; discharge estimated on basis of records 

for nearby stations. 
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Paullluc River near InaraJan--Contlnued 

Discharge,  in :ublc  feet per second,  fiscal year  July 1954  to June  1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.50 0.41 16.3 14.7 22.5 3.6 1.33 1.26 0.91 0.66 0.35 0.45 
2 2.5 .49 4.8 10.3 5.8 3.2 1.49 1.26 .98 .66 .32 •.49 
3 .70 .41 3.0 7.0 5.2 2.85 1.57 1.19 786 .57 .32 .41 
4 .64 .38 23.5 6.4 5.2 2.55 1.86 1.12 .81 .57 .32 .38 
5 1.2 .38 82 15.2 4.4 2.4 2.1 1.12 .81 .53 .29 .38 

6 .53 .72 48 7.7 3.6 2.55 1.99 1.12 .71 .57 .29 .38 
7 .49 1.26 16.1 7.5 3.4 2.85 1.75 1.19 .66 .66 .32 .41 
8 .46 1.39 12.1 16.4 3.2 3.0 1.86 1.05 .57 .53 .46 .41 
9 .44 6.1 8.7 13.4 3.0 2.7 1.75 .91 .71 .71 1.22 1.27 

10 .52 

.41 

1.32 

.81 

18.6 

5.8 

5.8 

11.3 

2.85 2.55 

2.55 

1.65 

1.99 

.86 

.86 

.81 

.76 

.76 

.66 

1.41 

.81 

1.41 

11 13.6 .81 
12 .45 1.69 4.1 •13.3 6.3 2.7 1.99 .76 .76 .61 .57 .57 
13 .80 2.4 5.4 5.5 4.4 2.25 1.86 .81 .61 .61 .45 .49 
14 .90 10.8 65 12.9 3.0 2.1 2.25 .76 .61 •.57 .49 .45 
15 .50 3.15 64 5.8 3.2 1.99 3.0 .76 .57 .57 2.0 .45 

16 .47 1.99 20.5 4.4 3.6 2.1 1.99 .86 •.65 .59 2.6 .41 
17 .45 1.75 10.3 3.85 2.85 1.99 6.2 .91 .61 .49 .98 .49 
18 .82 1.86 7.4 3.4 58 4.0 2.5 .91 .66 .45 .61 .49 
19 2.2 10.6 7.0 3.2 11.8 2.4 1.86 1.05 .66 .53 .49 .45 
20 .95 25 67 3.0 7.2 2.1 1.65 .91 .61 .53 .45 .41 

21 .56 7.6 25 2.85 3.6 1.99 1.57 1.19 .57 .45 .35 .38 
22 .60 

.52 
2.1 
1.49 

37.5 
17.6 

3.6 
4.9 

3.2 
24.5 

1.86 
1.75 

1.49 
1.33 

1.65 .53 
.53 

.41 

.46 
.32 
.32 

.38 
23 1.41 .42 
24 .72 9.1 12.6 3.2 4.9 1.75 1.19 1.26 .57 .38 .29 .38 
25 .54 34 8.4 5.2 7.7 1.65 1.41 1.12 .53 .38 .29 .38 

26 .47 5.1 10.7 7.0 4.6 1.57 12,0 1.05 .61 .38 .32 .32 
27 .43 4.3 10.3 4.9 22.5 1.57 1.99 1.05 .57 .35 .73 .35 
28 .41 2.4 20 3.85 5.8 1.57 1.65 .86 .57 .38 .71 .32 
29 ».44 2.1 20.5 3.0 •4.4 1.41 1.65 - .57 .35 .71 .38 
30 .41 

.58 
2.1 

*1.86 
8.8 2.7 

i6. 
4.6 *1,26 1.49 

•1.41 
.57 
.57 

.35 .49 
.45 

.41 
31 1.33 

Total 21.41 145.06 661.0 258.25 258.90 70.14 69.82 29.26 20.52 15.72 19.73 14.73 
Mean 0.691 4.68 22.0 8.33 8.63 2.26 2.25 1.04 0.662 0.524 0.636 0.491 
Ac-ft 42 288 1,310 512 514 139 138 58 41 31 39 29 

Calendar year 1954 : 
Fiscal year 1954-55 : 

Max 
Max 

91 
82 

Min 
Min 

0.29 
0.29 

Mean 
Mean 

4.72 
4.34 

Ac-ft 
Ac-ft 

3,420 
3,140 

Peak discharge  (base,  320 cfs).--Sept.  20  (8:30 p.m.)  385 cfs  (4.36 ft). 

• Discharge measurement made  on this day. 
Note.—No gage-height record July 1-29}  discharge estimated on basis of records  for nearby 

stations. 
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Paullluc River near Inarajan—Continued 

Discharge, In 3uble feet per second, fl3cal year July 1955 to June 1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.42 5.8 55 14.3 2.8 •3.35 1.74 0.85 0.58 0.54 0.29 0.58 
2 .42 1.49 2.9 6.8 3.55 2.05 2.05 .85 .58 .50 .29 .54 
3 .46 1.41 3.0 44 3.8 1.85 3.4 .85 .63 •.46 .29 .54 
4 .50 1.86 6.3 8.7 3.8 1.85 1.95 .79 .63 .46 .46 .46 
5 .46 1.77 4.5 9.1 3.5 1.85 1.57 .91 .68 .42 .42 .42 

6 •8.5 1.33 2.35 3.8 3.35 1.95 3.25 .97 .68 .46 .38 .42 
7 6.9 1.18 5.3 4.8 2.8 1.77 2.5 1.04 .63 .42 .32 .35 
8 10.8 1.04 2.85 3.5 4.0 1.66 1.57 1.11 .50 

750" 
.38 .29 .38 

9 9.9 .91 1.77 2.8 2.8 1.66 1.49 1.72 .38 .29 .32 
10 1.77 •.79 54 2.6 3.25 1.66 •1.33 1.77 1.19 .35 .32 .29 

11 8.4 .85 25.5 2.45 2.25 1.57 1.63 1.49 1.52 .38 .26 .35 
12 22 .85 9.7 2.45 2.15 6.8 1.41 1.33 .85 .35 .26 .32 
13 6.0 .85 3.6 2.35 2.05 4.7 1.41 1.18 .63 .35 .26 .26 
14 2.45 .85 2.6 2.25 2.05 4.3 1.25 1.04 .58 .38 .26 .29 
15 1.57 .79 2.35 2.15 2.05 2.15 1.18 .97 .58 .38 .25 .29 

16 21 .68 9.7 1.95 1.95 50 1.11 1.04 .68 .35 .26 .26 
17 2.7 .73 8.8 2755 2.05 4.6 1.11 •.87 .58 .38 .26 .84 
18 1.49 .85 7.5 2.05 2.85 2.8 1.04 .79 .68 .32 .26 6.8 
19 1.25 .67 4.4 2.05 1.85 2.25 .97 .85 .58 .29 .26 2.8 
20 1.63 1.25 •26 6.9 1.85 3.1 .97 .97 .58 .32 .33 .85 

21 1.41 1.04 5.5 2.6 1.77 2.15 1.04 .85 .73 .35 .26 .58 
22 1.04 1.11 7.7 16.1 1.95 1.95 1.04 .73 .58 .29 .23 .42 
23 1.18 1.04 10.7 6.0 2.6 1.77 1.18 .73 .54 .29 .23 .35 
24 1.25 1.04 4.1 »5.9 1.85 1.66 1.11 .73 .50 .29 •.24 .82 
25 1.04 .97 5.6 13.9 1.66 1.66 1.18 .63 .50 .29 .26 .58 

26 1.04 1.04 4.6 11.1 1.66 1.57 1.18 .73 .50 .29 .35 .85 
27 1.11 .85 34 19.4 1.77 1.49 1.18 .68 .52 .29 .35 .63 
28 1.04 .73 66 24.5 f23.5 1.49 1.18 .63 2.1 .32 .32 .50 
29 1.70 .73 23.5 7.0 3.8 1.41 .97 .63 1.92 .35 .56 .38 
30 8.2 .58 

.60 
7.7 5.0 fl6.6 1.33 .97 .91 .32 .68 .35 

31 5.9 3.8 1.25 ^91 .73 .63 

Total 133.53 33.68 407.52 242.75 111.91 119.65 44.87 27.73 23.39 10.95 10.10 22.82 
Mean 4.31 1.09 13.6 7.83 3.73 3.86 1.45 0.956 0.755 0.365 0.326 0.761 
Ao-ft 265 67 808 481 222 237 89 55 46 22 20 45 

Calendar year 1955 : Max 66 
Fiscal year 1955-56 : Max 66 

Mln 
Mln 

0.29 
0.23 

Mean 
Mean 

3.34 
3.25 

Ac-ft 
Ac-ft 

2,420 
2,360 

Peak discharge (base, 320 cfs).—Sept. 10 (8:30 p.m.) 630 cfs (5.66 ft)j Oct. 3 (6:30 p.m.) 325 cfs 
(3.95 ft). 

• Discharge measurement made on this day. 
f Fragmentary gage-height record; discharge computed from partly estimated gage heights. 
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Paullluc River near Inarajan—Continued 

Discharge, In cubic feet per second, fiscal year July 1956 to June 1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.46 1.66 3.8 4.0 2.45 6.1 3.3 1.63 0.91 •0.71 0.75 0.32 
2 .42 2.65 10.1 2.35 1.85 36.5 3.7 1.52 .85 1.03 .73 .32 
3 .46 1.57 9.1 2.35 8.5 7.4 2.7 1.63 .73 1.87 .73 .29 
4 .42 1.18 6.1 6.6 2.5 4.3 2.7 1.87 .90 1.11 .58 .32 
5 .38 1.25 •5.3 9.7 •1.66 3.8 2.4 2.4 1.11 .85 .50 .26 

G .35 
.35 

1.11 
.97 

2.45 2.45 
2.25 

1.57 4.1 
2.45 

2.25 
2.1 

1.75 
1.52 

1.11 
1.04 

.79 

.68 
.42 
.63 

.26 
7 11.9 5.9 .26 
8 .58 7T0~ 10.9 2.15 2.15 2.15 1.87 3.2 1.04 .68 1.25 .35 
9 1.96 19.8 21.5 2.05 1.77 1.95 1.63 1.99 1.11 .68 1.11 .32 

10 1.58 2.45 4.6 3.55 18.3 1.95 19.5 1.52 1.04 .68 .68 .32 

11 1.48 2.05 13.3 16.0 3.1 •1.82 3.7 1.42 .91 .63 .54 .29 
12 1.89 

2.25 
1.57 
1.25 

*9.9 
4.4 

31 
4.6 

16.2 
46 

1.57 2.4 
2.1 

1.42 
1.25 

.91 

.85 
.54 
.54 

.46 

.50 
.32 

13 1.57 .35 
14 60 1.11 5.0 3.5 3.05 124 1.99 1.18 .73 .54 .46 .29 
15 2.6 1.38 84 11.2 2.25 75 1.99 1.11 .73 .42 .42 .32 

16 1.18 2.05 7.3 7.8 26.5 9.2 1.87 1.04 .68 .42 .42 .29 
17 .73 2.55 4.1 2.7 17.0 4.4 8.0 .91 .63 .42 .42 .29 
18 *.66 10.5 3.25 3.05 45 3.3 2.4 *.79 .63 .42 .38 .26 
19 .63 1.77 3.1 4.4 5.9 3.3 1.87 1.41 .68 .38 .38 .35 
20 .58 1.41 47 2.6 3.25 3.1 1.99 2.2 .63 .38 .36 .67 

21 .58 1.45 5.0 2.15 2.8 3.7 2.25 1.18 .58 .50 .35 .58 
22 .58 2.1 3.5 2.05 2.8 2.9 1.99 1.11 .58 .42 .76 .91 
23 .58 4.8 21.5 2.45 7.0 2.4 1.75 1.25 .54 .38 1.87 .63 
24 .58 

.63 
11.2 
2.8 

32 
5.4 

1.95 3.8 
2.25 

2.25 
2.25 

1.63 
1.52 

1.63 
1.52 

.54 

.54 
.38 
.38 .58 

.50 
25 2.25 .54 

26 2.15 2.8 3.05 2.05 2.15 4.2 1.42 1.33 .50 .38 .42 .46 
27 1.46 •18.9 7.0 2.05 2.05 6.0 1.42 1.25 1.34 .35 *.38 .38 
28 2.25 

4.5 
5.8 

15.3 
6.7 
4.2 

17.4 
10.1 

2.05 
2.45 

2.9 
3.5 

1.42 
2.1 

1.11 1.63 .42 
.42 

.38 

.35 
.35 

29 .9) .32 
30 33.5 8.0 14.5 2.45 2.8 2.55 1.87 .79 .42 ^32. .32 
31 3.5 6.8 2.05 2.7 1.63 .63 .35 

Total 129.27 145.23 369.95 171.25 245.05 333.31 89.46 42.14 25.86 17.82 18.29 11.44 
Mean 4.17 4.68 12.3 5.52 8.17 10.8 2.89 1.50 0.834 0.594 0.590 0.381 
Ac-ft 256 288 734 340 486 661 177 84 51 35 36 23 

Calendar year 1956 . Max 
Fiscal year 1956-57 : Max 

124 
124 

Mln 
Mln 

0.23 
0.26 

Mean 
Mean 

4.19 
4.38 

Ac-ft 3,040 
Ac-ft 3,170 

Peak discharge (base, 320 cfs).--July 14 (7:30 a.m.) 590 cfs (5.53 ft); Sept. 15 (10 a.m.) 355 cfs 
(4.22 ft); Sept. 20 (9 a.m.) 325 cfs (3.96 ft); Dec. 14 (9 a.m.) 734 cfs (-6.21 ft). 

* Discharge measurement made on this day. 
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Paullluo River near Inarajan—Continued 

Discharge,   In cubic   feet  per  second,   fiscal  year July 1957  to June  1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.29 0.26 5.3 1.99 9.6 3.1 1.63 1.42 

.54 

.68 

0.42 0.38 1.58 
2 .29 

.26 

.35 

.26 

.26 

.23 

5.1 
26.5 
5.9 

1.52 
1.33 
1.25 

2.9 
2.7 
2.4 

3.9 
3.3 
3.3 

1.42 1.42 
1,63 

.42 

.42 

.38 

.35 

.35 

.42 

1.50 
3 1.52 

1.75 
.68 

4 1.52 .46 
5 .38 .32 2.9 19.2 2.7 3.1 2.7 1.42 .63 .38 .38 .56 

6 .32 .26 3.65 130 2.4 2.9 1.75 1.18 .58 .38 .38 .38 
7 .29 .29 2.9 27.5 2.4 2.7 1.75 .91 .73 .55 .35 .50 
8 .29 .26 3.15 9.0 66 2.7 7.3 .85 .85 .35 .32 .38 
9 *.29 .32 1.87 11.1 13.1 2.55 2.25 .73 .68 .35 .32 .38 

10 .44 .26 1.99 6.5 4.9 2.4 1.87 .85 •.63 .38 .32 «9.6 

11 .41 .23 2.2 3.7 5.2 2.25 2.1 .85 .63 .35 .32 4.7 
12 .63 .26 2.1 3.5 108 2.4 2.4 .85 .63 .35 *.32 1.52 
13 1.49 .35 2.1 3.3 12.7 2.7 2.9 .91 .63 .53 .29 7.9 
14 1.25 .46 1.52 2.9 7.8 2.7 38 .91 .63 .46 .29 a40 
15 .68 

.50 

.42 

.50 

1.25 3.3 

2.9 

350 

104 

3.3 

3.5 

~5".e 

3.3 

.85 

.85 

.54 

.50 

.54 

.46 

.29 

.26 

-T.8 

16 •1.33 3.1 
17 .42 .42 1.99 2.7 11.8 2.9 2.7 .85 .42 .46 759 2.1 
18 .32 .42 1.63 2.4 8.9 2.4 2.55 .97 .42 .38 .29 1.52 
19 .29 .92 3.25 2.25 •6.8 1.99 2.55 1.04 .42 .50 .26 1.18 
20 .44 2.35 2.25 1.99 5.5 1.75 •7.7 .91 .42 .46 .26 1.04 

21 .32 1.12 1.75 2.25 4.9 1.63 2.7 .91 .42 .42 .26 .97 
22 .32 1.01 10.4 13.0 4.4 1.52 2.1 .85 .42 .38 .47 1.11 
23 .32 3.4 3.7 6.7 4.4 1.75 1.99 .97 .42 .35 .35 1.33 
24 .29 2.35 9.1 3.7 4.2 1.75 1.87 1.33 .42 .35 .32 1.52 
25 .26 2.85 14.9 3.1 4.2 1.63 1.75 1.42 .38 .35 .29 •1.63 

26 .32 1.18 2.7 3.9 4.2 1.33 1.52 1.04 .38 .38 .26 1.18 
27 .26 

.32 
.79 

9.2 
2.1 
2.25 

8.3 
4.9 

4.9 
3.7 

1.18 1.63 
1.52 

.97 

.91 
.38 
.38 

.35 

.35 
.26 
.32 

2.15 
28 1.23 1.63 
29 .32 

.29 
10.1 
3.0 

2.4 
2.1 

•2.9 
2.4 

3.5 
3.3 

1.52 
1.52 

1.52 
1.52 

~ .38 
.51 

.38 

.35 
1.91 1.25 

30 1.84 1.04 
31 .26 1.56 3.1 1.63 1.42 .38 .85 

Total 12.91 45.61 130.28 292.58 751.5 72.53 113.48 29.32 16.56 11.98 13.57 98.51 
Mean 0.416 1.47 4.34 9.44 25.0 2.34 3.66 1.05 0.534 0.399 0.438 3.28 
Ao-ft 26 90 258 580 1,490 144 225 58 33 24 27 195 

Calendar year 1957: Max 
Fiscal year 1957-58: Max 

330 
330 

Mln 
Mln 

0.23 
0.23 

Mean 
Mean 

4.14 
4.35 

Ac-ft 
Ac-ft 

2,990 
3,150 

Peak discharge (base, 320 cfs).—Oct. 6 (8 a.m.) 910 cfs (7.00 ft)%; Nov. 12 (1 p.m.) 370 cfs (4.27 
ft); Nov. 15 (9:30 p.m.) 1,130 cfs (7.80 ft). 

* Discharge measurement made on this day. 
a No gage-height record; discharge estimated on basis of records for nearby stations. 
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Tolaeyuus River near Agat 

Location.--Lat lS^l'SS" N., long 144°42'40" E., on right bank 3.7 miles southeast of Agat and 
4.8 miles southwest of Yona. 

Drainage area.—6.5 sq ml. 
Records available,.—September 1951 to June 1958. 
Gage.--Water-stage recorder and concrete control. Altitude of gage Is 90 ft (by barometer). 
Average discharge.—6 years (1952-58), 22.0 cfs. 
Extremes.—Maximum and minimum discharges for the fiscal years 1952-58 are contained In the following 

table: 

Fiscal 
year 

1952t 
1953 
1954 
1955 

1956 
1957 
1958 

Maximum 

Date 

Oct. 13, 1951 
Sept. 8, 1952 
Oct. 15, 1953 
Sept. 1, 1954 

Sept.29, 1955 
Nov. 13, 1956 
Nov. 16, 1957 

Discharge 
(cfs) 

Gage height 
(feet) 

10.58 
8.13 
(a) 

12.25 

18.30 
10.28 
19.24 

Minimum 

Date 

May 2, 3, 1952 
June 26,27,1953 
June 21,22,1954 
July 1, 8-10, 

12-17, 1954 
May 15-17, 1956 
June 19, 1957 
July 26,27,1957 

Discharge 
(cfs) 

0.39 
tt.68 

.27 

.50 

.35 

.76 

.50 

Gage height 
(feet) 

0.22 

.19 

.24 

.21 

.28 

.24 

t Period September to June.      * Unknown.     tt Minimum daily.     a About 22.5 ft. 

1951-58:  Maximum discharge not determined, occurred Oct. 15, 1953 (gage height, about 
22.5 ft); minimum, 0.27 cfs June 21, 22, 1954. 

Remarks.—Records good except those for period of faulty or no gage-height record or indefinite 
stage-discharge relation, which are poor.  Occasional backwater caused when capacity of under- 
ground channel outlet Is exceeded. 

Discharge, In cubic feet per second, September 1951 to June 1952 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 - »a4.6 
a4.3 

82 
28.5 

7.5 
8.8 

6.8 
6.8 

3.25 
4.3 

2.8 
3.0 

1.09 0.50 
.44 

1.62 
2 1.00 1.19 
3 - a4.6 38 5.2 6.2 4.3 1.87 1.00 .44 1.00 
4 - 4.8 e270 4.3 6.2 3.9 1.74 .92 .56 1.86 
5 - 5.4 56 3.95 6.2 3.45 1.62 .84 1.01 1.50 

6 - 5.9 43 109 5.9 •3.25 1.50 .76 6.1 1.29 
7 - 6.0 35.5 21 5.4 4.6 1.39 .76 10.3 1.29 
8 - 67 23.5 14.3 •5.2 4.1 1.39 *.76 2.45 1.29 
9 - 112 19.5 11.7 5.2 3.65 1.29 .69 1.50 1.19 

10 - 51 17.5 9.7 5.4 3.65 •1.29 .69 1.29 1.00 

11 - 43 17.2 8.2 5.0 3.45 1.19 .62 1.09 1.00 
12 - e250 30 5.9 4.8 3.25 1.19 .62 1.00 1.00 
13 - e359 15.7 4.8 4.8 3.1 1.19 .62 .84 .84 
14 - 96 15.2 4.3 4.6 3.1 1.19 .69 .69 .84 
15 - 62 13.4 4.1 5.0 2.9 1.09 .62 .69 1.00 

16 - 45 12.9 4.1 5.7 2.75 1.09 .56 .69 1.33 
17 - 27.5 15.2 28.5 4.8 2.6 1.09 .56 .56 1.62 
18 - 21.5 

18.9 
16.4 
41 

13.8 
12.1 

7.7 
5.2 

2.6 
2.6 

1.00 .56 
.62 

.56 
6.4 

1.19 
19 1.00 1.00 
20 - 25 10.3 9.0 4.8 2.6 1.00 .76 2.0 .92 

21 - 18.9 7.1 8.1 4.3 2.6 1.09 .62 1.19 .84 
22 - 28 5.4 7.4 4.1 2.75 1.09 .56 *1.00 .76 
23 - 17.0 5.2 6.8 5.2 2.6 1.00 .56 .76 .92 
24 - 23.5 4.3 6.8 4.6 2.4 1.00 .62 .69 1.39 
25 - 18.9 4.3 6.8 4.1 2.15 1.33 .56 .76 1.19 

26 - 31 4.1 6.8 3.9 2.15 3.05 .56 .76 1.19 
27 a5.2 42 8.0 6.8 3.9 2.25 1.50 .62 .69 1.09 
28 a5.0 23.5 16.3 7.4 3.65 2.25 1.62 .76 .76 1.00 
29 a5.8 19.5 6.8 7.1 4.1 1.87 1.50 .62 1.65 .92 
30 a5.2 18.2 5.4 7.1 3.65 1.29 .56 3.15 .69 
31 15.7 7.1 3.45 1.19 1.87 

Total _ 1,469.7 867.7 368.45 156.65 88.42 44.58 20.78 52.39 33.96 
Mean - 47.4 28.9 11.9 5.05 3.05 1.44 0.693 1.69 1.13 
Ac-ft - 2,920 1,720 731 311 175 88 41 104 67 

Calendar year 
Fiscal year 

Max 
Max 

Mln 
Mln 

Mean 
Mean 

Ac-ft 
Ac-ft 

* Discharge measurement made on this day. 
a No gage-height record; discharge estimated on basis of records for nearby stations. 
e Stage-discharge relation Indefinite; discharge estimated on basis of records for nearby stations. 
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Tolaeyuus River near Agat—Continued 

Discharge, In cubic feet per s scond, fiscal year July 1952 to June 1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 9.4 
3.45 

120 
30 

12.9 
20.5 

39.5 
31 

29 
27 

95 
60 

28.5 5.7 
5.7 

15.2 
14.3 

4.1 
3.9 

2.25 
2.15 

1.29 
2 17.5 1.09 
3 4.0 50 17.5 30 26 33.5 16.1 5.7 12.9 3.9 2.15 •1.00 
4 42 39 12.9 32 24 31.5 14.3 5.7 13.4 3.9 2.0 1.19 
5 9.5 32 11.3 26 26 23.5 22.5 •5.2 11.7 3.65 2.0 1.19 

6 7.1 25 11.0 31.5 24 21 16.6 5.0 10.6 3.45 •2.0 1.19 
7 7.1 20 11.7 59 28 98 13.4 13.8 10.2 3.9 1.87 1.1 
8 4.3 »30 el87 28.5 65 27.5 •12.1 9.8 9.8 3.65 1.87 1.1 
9 3.1 116 ~SS 34 166 23 11.3 6.5 9.4 3.45 1.87 1.0 

10 6.2 54 52 42 67 26.5 10.6 5.7 9.0 3.45 1.74 .90 

11 4.6 e227 26 37 48 21 10.2 5.4 8.4 3.45 1.74 .85 
12 2.4 el45 77 28.5 37 17.5 9.8 10.2 8.1 4.1 1.74 .80 
13 2.0 44 170 23 36 16.6 9.4 6.8 7.4 4.1 1.62 .80 
14 1.87 29 81 22.5 36 22.5 9.0 5.4 7.1 3.45 1.62 .78 
15 2.9 52 48 21.5 35 16.6 8.7 5.2 6.8 3.25 1.62 .78 

16 2.25 38.5 35 20 79 14.7 8.4 5.2 6.5 3.1 2 .,15 .76 
17 1.87 28.5 27 18.9 41 14.7 8.1 5.7 6.5 2.9 2.15 .74 
18 7.7 19.5 28.5 20 35 «14.7 7.8 5.0 8.1 2.9 2.25 .72 
19 4.3 17.5 21 19.5 34 13.4 7.4 5.0 6.5 2.75 2.15 .76 
20 3.45 18.9 16.6 18.9 31 12.5 7.1 5.0 6.2 2.75 1.87 .76 

21 4.0 14.3 15.2 18.2 29 11.7 7.4 4.8 5.9 2.75 1.87 .73 
22 4.8 

4.0 
12.5 
28 

14.3 
103 

66 
59 

28 
28 

11.3 7.1 
7.1 

e349 
eT09 

5.7 
5.4 

2.75 
2.6 

2.75 
T78T 

.70 
23 33 .74 
24 3.0 19.6 42 44 *27.5 13.8 6.8 46 5.2 2.6 2.0 .74 
25 2.5 12.5 25 40 30 20 6.5 31.5 5.2 2.75 2.15 .70 

26 2.3 12.1 20 40 31.5 14.7 6.5 24.5 5.0 2.75 2.0 .68 
768" 27 2.1 12.1 19.5 38 22.5 16.1 6.2 22.5 4.8 2.6 1.87 

28 5.0 14.7 47 36 34 13.6 6.2 17.0 4.8 2.4 1.74 .80 
29 10 17.0 el76 34 111 35 5.9 - 4.6 2.25 

272T 
1.62 1.0 

30 8.0 16.6 66 69 50 14.3 ea 4.3 1.50 
T7OT 

1.0 
31 25 13.4 36 107 6.2 4.1 2.25 

Total 200.19 1,308.7 1,482.9 1,063.5 1,285.5 894.2 322.8 732.0 243.1 95.80 59.68 26.57 
Mean 6.46 42.2 49.4 34.3 42.8 28.8 10.4 26.1 7.84 3.19 1.93 0.886 
Ao-ft 397 2,600 2,940 2,110 2,550 1,770 640 1,450 482 190 118 53 

Calendar year 1952 : Max 
Fiscal year 1952-53 : Max 

227 Mln 0.44 Mean 18.1 Ac-ft 13,150 
349 Mln 0.68 Mean 21.1 Ac-ft 15,300 

• Discharge measurement made on this day. 
e Stage-discharge relation Indefinite; discharge estimated on basis of records for nearby statlona. 
Note.—Faulty or no gage-height record July 21 to Aug. 8, Sept. 13-16, Oct. 24 to Nov. 23, 

June 7-30j discharge estimated on basis of recorded graph and records for nearby stations. 
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Tolaeyuus River near Agat—Continued 

Discharge, In 2ublo feet per second, fiscal year July 1953 to June 1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.90 
.70 
.60 

3.65 
3.25 
3.25 

52 
72 
47 

20 
17.0 
14.7 

27 
24 
23 

40 
33 
29 

11 
11 
11 

5.7 
5.2 
5.0 

3.45 1.29 
1.74 

1.09 
.84 
.76 

0.50 
2 3.1 

2.9 
.44 

.5 1.74 .44 
4 .60 2.9 39.5 14.3 22 26 11 5.0 2.75 1.74 .76 .39 
5 .50 2.4 34 13.8 21 24 10 4.8 2.75 1.50 •.69 .39 

6 .60 5.0 27.5 12.9 19 22 10 4.6 2.6 1.39 .62 .56 
7 .80 6.6 23 13.4 18 20 9 4.6 2.4 1.29 .56 .69 
a .70 

.60 
6.5 
6.8 

21 
18,2 

12.1 18 
18 

18 
17 

9 
190 

4.3 
4.3 

2.4 
2.4 

1.62 
1.29 

.56 

.56 
.69 

9 51 .84 
10 .50 el45 16.6 16.1 29 18 45 4.1 2.25 1.19 .62 .69 

11 .50 e431 16.1 14.3 53 16 20 3.9 2.4 1.19 .62 .56 
12 .50 e378 17.5 23 280 16 15 3.9 2.4 1.09 1.09 .50 
13 .80 98 14.7 14.7 400 15 13 3.9 2.15 1.09 .84 .50 
14 8.0 72 •13.4 14.7 160 38 •12 3.65 2.0 1.09 .62 .50 
15 •4.8 

3.6 

80 

137 

13.8 

16.1 

1,000 65 

47 

30 

45 

12.5 

11.0 

3.45 

3.45 

2.0 

2.0 

1.09 

1.00 

.56 

.56 

•.39 

16 800 .39 
17 5.9 

18.9 
81 

369 
12.£ 400 

210 
40 
35 

40 
23 

9.8 
9.0 

3.25 
3.25 

2.0 
2.0 

.92 

.92 
.56 
.56 

.35 
18 23 .31 
19 5.0 96 39.5 180 30 21 8.7 3.1 1.87 1.00 .62 .35 
20 4.3 53 56 280 27 20 8.1 3.65 1.87 1.00 .62 .35 

21 4.8 47 102 170 27 18 8.4 3.45 1.74 .92 .56 .31 
22 2.75 35 47 78 25 23 8.1 3.25 •1.74 .92 .50 1.80 
23 2.15 31.5 31 66 24 19 7.1 3.1 1.74 .92 .62 1.95 
24 7.9 

30.5 

38.5 

343 
74 

43 

24.5 
23 

46 

56 
47 

40 

62 
43 

28 

17 
17 

16 

7.1 
6.8 

6.5 

2.9 
2.75 

1.62 
1.50 

1.39 

.92 

.92 

.64 

1.19 .92 
25 .76 

.62 

.92 

26 2.75 .76 
27 33 

15.2 
33.5 

250 
21 
77 

36 
37 

25 
23 

15 
14 

5.9 
5.9 

5.2 
4.3 

1.29 .84 
.84 

.62 

.56 
.69 

28 1.29 .56 
29 8.7 200 33.5 36 21 13 5.7 - 1.29 .76 .56 .50 
30 5.7 100 23.5 35 •65 13 5.4 1.29 • 69 .56 .50 
31 4.6 80 28.5 12_ 5.9 1.29 .50 

Total 212.60 3,217.35 1,001.9 3,751.5 1,699 688 508.9 110.80 63.87 33.75 20.76 18.74 
Mean 6.86 104 33.4 121 56.6 22.2 16.4 3.96 2.06 1.12 0.670 0.625 
Ao-ft 422 6,380 1,990 7,440 3,370 1,360 1,010 220 127 67 41 37 

Calendar year 1953; Max 
Fiscal year 1953-54: Max 

1,000 Mln 0.50 Mean 33.0 Ac-ft 23,900 
1,000 Mln 0.31 Mean 31.0 Ac-ft 22,460 

* Discharge measurement made on this day. 
e Stage-discharge relation indefinite; discharge estimated on basis of records for nearby stations. 
Note.—No gage-height record July 1-14, Aug. 17-19, 24, 25, 28-31, Oct. 15-20, Nov. 1 to Jan. 14j 

discharge estimated on basis of records for nearby stations. 
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Tolaeyuus River near Agat—Continued 

Discharge, in ;ublc fe 9t per second, fiscal year July 1954 to June 1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.56 
1.42 

0.92 e259 
110 

38 
31 

59 
36.5 

25 
21 

5.2 
5.0 

3.9 
3.6 

2.6 
2.4 

1.50 
1.39 

1.50 
1.19 

4.9 
2 1.14 5.3 
3 .92 .92 67 32 29.5 17.5 5.4 3.9 2.25 1.39 1.09 2.75 
4 .62 .92 el82 25 27.5 15.7 7.8 H 2.15 1.39 1.09 2.1 
5 .62 1.00 119 37 21 14.7 10.2 2.25 1.29 1.00 4.3 

6 .56 1.00 73 *28 18.2 14.7 6.8 3.5 2.15 1.29 1.00 2.8 
7 .56 3.2 57 31.5 18.2 15.6 5.9 3.3 2.0 1.50 1.00 13 
8 .56 3.7 126 76 22 20 11.4 3.1 2.0 1.62 1.62 5.0 
9 JO 

.76 
30 68 91 21.5 13.4 8.4 3.1 1.87 1.50 5.5 40 

10 5.9 61 35 21.5 13.4 14.0 S.l 1.87 1.50 2.6 ~9.0 

11 .76 3.65 34 49 el54 12.5 9.8 3.1 2.15 1.39 1.74 4.5 
12 .56 15.3 25 53 41 11.3 8.1 2.9 2.0 1.29 1.39 3.5 
13 .50 8.0 25.5 34.5 28.5 10.6 7.0 2.75 2.0 •1.19 1.39 2.8 
14 .62 15.7 e273 28.5 22.5 9.8 16.6 2.75 •1.74 1.19 1.29 2.4 
15 .56 6.6 e294 24.S 17.0 9.4 19.6 2.75 1.62 1.19 8.1 2.1 

16 .50 4.3 78 21 16.6 10.6 9.4 2.75 1.19 1.19 4.0 1.9 
17 1.83 13.2 48 17.0 14.7 12.6 8.4 4.0 1.19 1.09 2.4 2.0 
18 9.2 8.5 38.5 15.7 120 10.6 7.4 4.1 1.09 1.87 1.8 
19 13.8 48 33.5 14.3 27.5 9.4 6.5 2.9 1.19 1.50 1.6 
20 4.1 60 167 12.9 46 9.0 6.2 2.75 1.09 5.4 1.29 1.7 

21 2.0 24.5 151 34.5 22.5 8.4 5.7 4.0 1.09 1.87 1.19 1.7 
22 1.62 11.6 151 22.5 18.2 8.1 5.2 3.9 1.19 1.87 1.00 1.5 
23 1.39 •7.4 66 16.1 el89 9.3 5.0 3.25 1.09 1.74 .92 1.4 
24 1.50 53 53 13.4 52 7.4 4.6 2.9 1.29 1.50 .84 1.3 
25 1.39 165 42 12.5 34 7.1 5.0 2.75 5.0 1.74 .84 1.2 

26 •1.09 28.5 61 45 27.5 6.8 16.0 2.6 1.74 1.62 ».76 1.3 
27 .92 18.4 37.5 44 74 6.5 •6.4 2.6 1.74 1.39 2.4 1.4 
28 .92 12.9 174 *25.5 32.5 5.9 5.2 2.75 1.74 1.19 1.39 1.3 
29 .92 36 82 18.9 28.5 *6.2 5.0 - 1.50 1.09 1.19 1.4 
30 1.00 25 47 50 36.5 5.9 4.5 1.50 1.19 1.00 2.0 
31 .92 26.5 247 5.4 4^0 1.39 .92 

Total 53.18 640.75 3,003.0 1,224.3 1,277.4 353.8 245.7 91.50 55.97 45.78 55.01 127.95 
Mean 1.72 20.7 100 39.5 42.6 11.4 7.93 3.27 1.81 1.53 1.77 4.26 
Ac-ft 105 1,270 5,960 2,430 2,530' 702 487 181 111 91 109 254 

Calendar year 1954; 
Fiscal year 1954-55 : 

Max 
Max 

294 
294 

Mln 
Mln 

0.31 
0.50 

Mean 
Mean 

20.0 
19.7 

Ac-ft 
Ac-ft 

14,500 
14,230 

* Discharge measurement made on this day. 
e Stage-discharge relation Indefinite; discharge estimated on basis of records for nearby stations. 
Note.—No gage-height record Jan. 29 to Feb. 10, June 4-30; discharge estimated on basis of records 

for nearby stations. 
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Tolaeyuus River near Agat—Continued 

Discharge,   in cubic   fe ;t per second,   fiscal  year   July 1955  to June   1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 a3.0 20 el88 el38 29.5 15.9 6.8 2.75 1.87 1.39 0.84 1.50 
2 a3.5 15.2 28.5 57 32.5 12.1 7.1 2.6 1.87 TT27 .76 1.29 
5 a2.2 12.1 64 el33 23 10.2 7.2 2.75 2.0 1.29 .76 1.19 
4 a2.0 13.3 23.5 46 21.5 9.0 *5.7 3.1 1.87 1.29 .76 1.29 
5 al.9 11.0 18.9 36 19.5 8.4 5.2 2.6 1.87 1.19 .76 1.29 

6 a62 10.3 18.4 30 16.6 7.8 5.2 2.4 1.87 .92 .69 •1.09 
7 a85 9.8 16.8 25 15.2 7.4 5.2 3.45 1.74 .92 .62 1.00 
3 al80 8.1 13.8 21.5 18.9 12.7 5.0 5.2 1.74 1.00 .56 2.05 
9 a58 7.4 17.3 20 15.2 8.1 4.6 7.8 1.62 .92 .99 1.62 

10 a20 6.8 el59 17.5 37 7.8 4.3 5.4 1.74 1.34 .56 1.29 

11 a37 7.1 76 20.5 16.6 8.7 4.3 4.3 1.74 .92 .50 1.48 
12 a85 7.8 57 16.6 14.7 15.7 4.1 3.45 1.74 .84 .39 2.2 
13 *a40 6.5 27 32.5 13.4 17.9 3.9 3.1 1.62 .84 .39 1.29 
14 21.5 5.9 22 17.3 12.1 19.9 3.65 *2.9 1.50 .76 .39 1.19 
15 16.6 •5.4 18.5 13.8 11.3 11.6 3.45 2.75 1.39 .69 • 55 1.00 

16 50 
18.4 

5.2 
572" 

22 
29.5 

12.1 11.0 
11.0 

el47 
31 

3.45 
3.45 

3.65 
2.9 

1.50 
1.50 

.69 

.76 
.35 
.68 

.84 
17 27 77T 
18 14.3 17.0 48 15.5 14.7 17.6 3.45 2.9 1.39 .76 .44 5.f 
19 11.7 7.8 19.3 *19.6 10.6 14.7 3.25 2.6 1.50 .69 .44 2.3 
20 9.0 10.1 14.7 77 9.8 12.5 3.1 2.4 1.39 • 62 1.08 1.50 

21 7.1 28.5 13.9 16.6 9.0 15.2 3.1 2.4 2.15 .62 *.70 1.19 
22 5.4 18.8 el46 e365 9.4 11.3 2.9 2.15 1.74 .62 .50 1.00 
23 5.0 9.4 41 48 12.1 9.8 3.1 2.15 1.62 .62 .44 1.00 
24 4.6 52 27.5 52 10.2 9.0 3.1 2.15 1.50 .76 .44 2.9 
25 26.5 26 72 82 7.8 8.4 2.9 2.25 1.62 .69 .50 1.74 

26 28 11.7 49 el38 9.0 8.1 2.9 2.25 1.62 .62 .76 1.62 
27 12.9 9.8 114 el65 13.8 7.8 3.1 2.15 1.87 .69 1.19 1.50 
28 '.4 9.0 e483 121 100 7.1 2.9 2.0 *2.6 .76 .76 1.29 
29 e98 8.1 £1.000 69 *50\5 7.1 2.75 2.0 1.87 .84 .62 1.19 
30 el03 64 94 43 38 6.5 2.6 - 1.50 1.19 1.29 1.09 
31 27.5 49 33.5 6.5 2.6 1.39 1.39 

Total 1,046.5 478.3 2,922.6 1,909.0 583.9 492.8 124.35 88.50 52.94 26.53 20.90 52.23 
Mean 33.8 15.4 97.4 61.6 19.5 15.9 4.01 3.05 1.71 0.884 0.674 1.74 
Ac-ft 2,080 949 5,800 3,790 1,160 977 247 176 105 53 41 104 

Calendar year 1955. Max 
Fiscal year 1955-56 : Max 

1,000 
1,000 

Mln 
Min 

0.76 
0.35 

Mean 
Mean 

22.1 
21.3 

Ac-ft 
Ac-ft 

15,990 
15,480 

* Discharge measurement made on this day. 
a No gage-height record; discharge estimated on basis of records for nearby stations. 
e Stage-discharge relation indefinite; discharge estimated on basis of records for nearby stations. 
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Tolaeyuus River near Agat—Continued 

Discharge, In :ubic feet per second, fiscal year July 1956 to June 1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 3.3 14.3 24 42 16.1 16.1 12.5 12.1 5.4 5.0 3.1 1.62 
2 2.0 10.2 54 28.5 15.2 56 13.4 9.8 5.2 7.7 3.1 1.62 
3 1.87 8.1 45 23 25.5 32 •12.1 9.8 5.2 776 2.9 1.50 
4 2.75 6.5 45 37 16.1 18.7 11.7 11.7 5.4 4.8 2.75 1.39 
5 2.25 5.4 67 26.5 13.8 18.9 11.3 12.1 6.8 4.3 2.75 1.39 

6 1.87 4.6 37.5 19.5 13.4 23 10.6 9.8 6.5 3.9 2.9 1.29 
7 1.50 

T774 
3.9 41 17.0 13.8 17.5 9.8 9.4 5.4 3.65 3.1 1.19 

8 25 46 16.6 12.5 14.7 9.4 16.0 
T0T2 

4.6 3.45 4.6 1.39 
9 21.5 56 78 16.6 12.1 13.8 9.4 5.2 3.9 3.9 1.50 

10 5.9 12.1 34 17.1 25.5 12.5 142 8.7 5.2 3.65 3.1 1.29 

11 3.45 11.4 40 17.8 43 12.1 19.3 •8.4 5.0 3.65 2.75 1.09 
12 •3.45 9.4 44 160 61 •11.2 16.1 8.4 5.4 3.25 2.6 1.00 
13 5.3 8.7 31 "32" •218 10.6 13.8 8.4 5.0 2.9 2.4 1.00 
14 5.4 6.8 25 46 42 270 12.1 8.1 4.6 3.45 2.4 1.00 
15 4.3 30 118 43 25.5 310 11.7 7.8 4.6 3.65 2.25 .92 

16 3.65 12.0 43 36 50 46 11.3 7.1 4.3 3.1 2.25 A 17 2.75 103 60 elOO 44 31.5 52 7.1 4.3 2.9 2.25 
18 2.25 T3 29 62 216 24.5 15.7 6.8 4.3 2.75 2.4 .84 
19 2.15 15.7 31.5 68 49 21.5 13.4 8.5 4.3 2.9 2.4 1.29 
20 1.87 12.1 105 34.5 40 19.5 26.5 7.8 4.6 2.6 2.6 2.45 

21 1.74 9.4 42 27 43 18.9 15.4 6.8 4.3 3.25 •1.79 2.4 
22 1.74 15.1 34 36.5 31.5 16.1 12.5 6.2 4.1 3.45 4.7 . 1.74 
23 1.62 25 102 47 34.5 14.7 11.3 6.2 3.9 3.25 2.4 1.39 
24 •16.5 

•23.5 
16.6 
12.9 

133 
"46- 

27 
39 

24.5 
21.5 

13.8 
16.7 

11.0 
10.2 

6.8 
6.2 

3.45 3.1 
2.75 

2.15 
2.15 

1.29 
25 4.1 1.19 

26 74 10.2 34 21.5 18.9 35.5 8.7 5.4 •3.9 2.75 2.0 1.87 
27 35.5 60 97 19.5 18.2 29.5 8.1 6.0 

5.0 

2.75 1.74 2.0 
28 28 

26.5 
•102 

43 
63 
36 

20 
18.2 

17.0 
17.0 

16.6 
14.3 

ill 
23 

5.7 3.45 
3.45 

1.62 1.87 
29 1.62 1.19 
30 85 

25.5 
33 
26 

106 15.7 17.5 12.9 
13.8 

11.3 
30 

4.3 
4.1 

3.25 1.62 
1.62 

1.09 
31 26 

Total 398.85 748.4 1,691.0 1,140.5 1,196.1 1,182.9 583.4 237.3 161.75 110.55 79.91 41.48 
Mean 12.9 24.1 56.4 36.8 39.9 38.2 18.8 8.48 5.22 3.68 2.58 1.38 
Ao-ft 791 1,480 3,350 2,260 2,370 2,350 1,160 471 321 219 158 82 

Calendar year 1956: Max 
?lscal year 1956-57: Max 

310 
310 

Mln 
Mln 

0.35 
0.84 

Mean 
Mean 

18.4 
20.7 

Ac-ft 
Ac-ft 

13,330 
15,020 

• Discharge measurement made on this day. 
e Stage-discharge relation Indefinite; discharge estimated on basis of records for nearby stations. 
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Tolaeyuus  River near Agat--Contlnued 

Calendar year 1957: 
Fiscal year  1957-58: 

Max 
Max 

460 
460 

Mln 
Mln 

0.56 
0.56 

Mean 
Mean 

17.8 
18.5 

Ac-ft 
Ac-ft 

12,900 
13,390 

Discharge, in cubic fe et per second, fiscal year July 1957 to June 1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.00 0.62 46 *10.6 39.5 18.9 8.1 7.8 4.1 1.87 1.87 2.6 
2 1.00 .56 70 8.7 21.5 22.5 8.4 7.4 4.1 1.50 1.62 2.0 
3 .84 .56 25 7.8 19.5 18.2 8.1 6.8 3.85 1.39 1.50 1.74 
4 .76 .62 14.3 7.1 16.6 19.5 7.4 7.1 3.65 1.39 1.50 1.62 
5 .92 .76 18.4 24 14.7 18.9 7.4 6.8 4.3 1.74 1.74 1.62 

G .92 .76 31 e230 16.7 15.2 7.1 6.5 3.85 1.74 1.50 1.50 
7 .84 

.84 
.84 

3.15 
40 
21 

e260 
70 

14.3 18.9 
15.2 

8.1 
12.3 

6.2 
6.2 

3.85 
4.8 

1.74 
1.87 

1.39 
1.39 

1.62 
8 188 1.74 
9 .69 1.19 30.5 44 106 14.3 10.7 5.9 3.85 2.0 1.39 1.87 

10 ».69 1.00 14.3 33.5 114 14.3 7.8 5.9 3.65 2.4 1.39 48 

11 1.29 1.00 12.6 28.5 52 13.4 8.7 5.9 4.1 2.85 1.39 12.3 
12 1.62 1.00 11.3 25 207 12.5 8.7 5.7 •4.3 2.15 1.29 5.4 
13 2.0 1.93 9.8 46 119 12.1 9.8 5.2 4.3 3.7 1.29 34 
14 1.09 4.3 8.7 86 72 11.7 239 5.2 4.1 2.75 •1.24 243 
15 .92 2.75 7.8 50 e420 12.1 35 5.0 3.9 2.4 1.19 37 

16 .84 
.76 

2.25 
2.25 

17.9 
42 

30 
21 

e460 
99 

14.7 
11.7 

21 
16.6 

4.8 
4.6 

3.9 
3.9 

2.25 
2.75 

1.09 16.5 
17 1.09 11.3 
18 .69 5.7 14.3 17.5 60 10.2 14.7 5.4 3.65 2.75 1.09 8.4 
19 .69 5.2 14.3 18.9 48 9.8 14.7 6.2 3.45 2.25 1.09 6.8 
20 .62 5.1 13.3 14.7 41 9.4 16.0 5.0 3.1 2.25 1.09 6.2 

21 .62 3.9 9.8 15.2 *35.5 9.4 •12.9 4.6 2.75 2.25 1.19 5.7 
22 .69 3.4 39 •34 31 9.0 11.0 4.3 2.6 2.15 1.29 8.3 
23 .62 4.8 49 48 27.5 8.4 9.8 4.6 2.6 2.0 2.15 6.2 
24 .62 19.5 22.5 23 24.5 7.8 9.0 9.1 2.6 2.0 1.87 5.4 
25 .56 18.0 16.6 31.5 23 7.1 8.7 5.4 2.6 1.87 1.50 8.9 

26 .56 14.5 15.2 24.5 *25.5 6.8 8.1 4.8 2.6 1.62 1.39 •7.4 
27 .56 5.9 12.5 21.5 66 6.2 9.8 4.6 2.4 1.87 1.29 6.2 
28 1.84 •101 11.7 el50 25 6.2 8.7 4.1 2.4 1.74 1.50 5.4 
29 1.09 61 10.6 32 22.5 20.5 7.8 - 2.25 2.0 G.O 5.2 
30 .84 18.8 11.3 29 20 9.4 7.4 2.25 2.0 2.4 4.6 
31 .76 10.6 33.5 8.1 7.4 2.0 2.15 

Total 27.78 302.94 660.7 1,475.5 2,429.3 392.4 570.2 161.1 105.75 63.24 49.87 508.51 
Mean 0.896 9.77 22.0 47.6 81.0 12.7 18.4 5.75 3.41 2.11 1.61 17.0 
Ac-ft 55 601 1,310 2,930 4,820 778 1,130 320 210 125 99 1,010 

* Discharge measurement  made  on this  day. 
e Stage-discharge  relation  Indefinite;   discharge  estimated  on basis  of records   for nearby stations. 
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Alroagosa Springs near Agat 

Location.—Lat 13°20'45" N., long 144°40'45" E., on left bank 3.5 miles southeast of Agat and 
3.5 miles northeast of Umatac. 

Records available.—September 1951 to June 1958. 
Oage.—Water-stage recorder and concrete control. Altitude of gage Is 620 ft (by barometer). 
Average discharge.—6 years (1952-58), 3.51 cfs. 
Extremes.—Maximum and minimum discharges for the fiscal years 1952-58 are contained In the follow- 

ing table: 

Maximum Minimum 
Fiscal 
year 

Date 
Discharge 

(cfs)* 
Oage height 

(feet) Date 
Discharge 

(cfa) 
Oage height 

(feet) 

1952t Oct. 12, 1951 162 3.24 Sept. 28 to 
Oct. 2, 1951 

tt0.02 - 
1953 Feb. 22, 1953 173 3.33 M 0 - 
1954 Oct. 15, 1953 760 5.02 a 0 - 
1955 Nov. 23, 1954 79 2.13 (a) tt.01 - 
1956 Sept.29, 1955 240 3.81 Apr. 27 to 

May 3, 1956 
tt.01 - 

1957 Aug. 28, 1956 103 2.51 Mar. 26, 1957 .04 0.13 
1958 Nov. 16, 1957 198 3.53 tt.01 - 

t Period September to June. 
* From rating curve extended above 20 cfs on basis of tests on model of station site. 
tt Minimum dally. a Many days. 
1951-58:  Maximum discharge, 760 cfs Oct. 15, 1953 (gage height, 5.02 ft), from rating curve 

extended above 20 cfs on basis of te3ts on model of station site; no flow at times. 
Remarks.—Records good except those for periods of fragmentary or faulty or no gage-height record, 

which are poor. Several pipelines above station divert water for domestic use. 

Discharge, In cubic feet per second, September 1951 to June 1952 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 - *o.oz 0.59 
.87 

3.25 

1.52 
1.42 
1.16 

C.26 
.22 
.24 

0.03 
.04 
.05 

0.04 
.04 
.04 

0.06 
.05 
.05 

0.07 
.07 
.12 

0.07 
2 
3 

.02 
1.62 

.06 
706 

4 - .03 30 .88 .18 .03 .04 .05 .14 .06 
5 - .03 13.6 .70 .16 .04 *.06 .05 .14 .06 

6 
7 

- .93 
1.07 

6.5 
4.1 

35.5 
17.5 

.18 
«.16 

.03 

.76 
.05 
.05 

.05 

.06 
.15 
.12 

.07 

.07 
8 - 9.5 2.95 7.9 .09 *.05 .06 .06 .08 .07 
9 - 20.5 2.05 4.7 .07 .04 .06 .06 .10 .07 

10 - 19.9 1.52 3.4 .24 .04 .06 .07 .08 .08 

11 _ 14.6 1.24 2.8 .04 .04 .06 .06 .08 .10 
12 - 58 1.62 1.93 .18 .04 .06 .07 .10 .06 
13 - 56 .88 1.42 .04 .04 .06 .07 .08 .06 
14 - 32 .64 1.08 .04 .05 .07 .08 .10 .06 
15 - 14.6 .34 .82 .54 .06 .10 .07 .07 .07 

16 _ 8.9 .10 .64 .04 .06 
!» 

.07 
TOT 

.06 
17 - 5.6 .75 5.1 .04 .05 .08 .06 
18 - 4.1 .10 2.1 .08 .05 .05 .07 .07 .06 
19 - 3.1 3.1 1.01 .05 .06 .06 .07 .07 .06 
20 - 2.4 1.18 .76 .04 .04 .06 .06 .07 .06 

21 _ 1.82 .64 .49 .04 .04 .07 .06 .07 .06 
22 - 1.42 .33 .27 .04 .04 .06 .07 .07 .07 
23 - 1.16 .10 .08 .05 .05 .06 .07 .06 .07 
24 - 1.08 .07 .07 .05 .05 .06 .08 .06 .06 
25 - .82 .07 ^05 .05 .04 .08 .10 .06 .06 

26 , fl.6 .06 .08 .04 .05 .05 .08 .06 .06 
27 - 2.5 .94 .09 .03 .05 .05 .08 .06 .06 
28 0.02 1.72 4.2 .22 .03 .05 .06 .07 .07 .06 
29 .02 1.24 2.05 .42 .03 .04 .05 .07 .08 .06 
30 .02 .94 1.33 .29 .03 .05 .07 .08 .06 
31 .64 .27 .03 .05 .07 

Total _ 267.86 85.17 94.67 3.3l 2.01 1.83 2.01 2.58 1.94 
Mean - 8.64 2.84 3.05 0.107 0.069 0.059 0.067 0.083 0.065 
Ac-ft - 531 169 188 6.6 4.0 3.6 4.0 5.1 3.8 

Calendar year 
Fiscal year 

: Max 
: Max 

Mln 
Mln 

Mean 
Mean 

Ac-ft 
Ac-ft 

» Discharge measurement made on this day. 
f Fragmentary gage-height record; discharge computed from partly estimated gage heights. 
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Almagoaa Springs near Agat--Contlnued 

Discharge,   In ;ublc  fe st  per second,   fiscal  year   July 1952   to June  1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.15 
.07 

11.5 
6.0 

0.30 3.0 
2.4 

7.0 
6.0 

4.0 
3.5 

4.7 
3.1 

0.10 1.52 0.14 
.12 

0.12 0 
2 1.40 .10 1.08 6" 
3 .08 14.2 1.37 2.1 5.0 3.0 2.3 .12 .76 712" 0 
4 .11 11.9 .94 1.8 4.0 2.5 1.62 *.12 .54 .12 .14 0 
5 .08 10.4 2.35 1.5 12 2.5 1.69 .12 .33 .12 .12 0 

6 .08 5.3 2.05 ^4 9.0 
8.0 2.0 1.24 .14 .18 .12 *.12 0 

7 .08 3.55 1.15 5.0 4.0 .88 .18 .55 .12 .14 0 
8 .08 •2.45 9.5 5.0 11 1.5 •.62 .30 .21 .12 .14 0 
9 .07 9.3 *19.9 8.0 18 1.5 .37 .30 .21 .12 .14 0 

10 .08 17.4 8.6 6.0 6.0 1.5 .21 .30 .30 .12 .12 0 

11 .07 17.7 4.7 7.0 15 1.5 .10 .33 .33 .12 .12 0 
12 .08 24 4.7 6.5 *10 1.5 .08 .33 .70 .16 .10 0 
13 .07 16.2 13.1 6.0 7.0 1.5 .10 .21 .33 .14 .10 0 
14 .07 7.1 13.4 7.5 5.1 2.0 .17 .16 .30 .14 .10 0 
15 .08 4.9 8.5 7.0 4.7 1.5 .41 .16 .27 .14 .12 0 

16 .09 3.7 8.5 6.5 19.8 1.1 .41 .16 .18 .14 .01 0 
17 .08 2.3 4.1 6.0 11.0 1.1 .35 .16 .18 .14 .01 0 
18 .08 1.42 3.4 15 7.0 •1.1 .33 .16 .16 .14 .01 0 
19 .08 .95 2.5 11 10 1.06 .24 .16 .16 .14 0 0 
20 .07 1.25 2.0 8.0 20 .64 .18 .18 .16 .44 0 0 

21 .06 .78 1.5 9.0 8.0 .45 .14 .18 .16 .79 0 0 
22 .08 .73 .8 8.0 5.0 .33 .12 84 .16 .14 0 0 
23 .08 4.9 2.0 7.0 4.0 4~ .12 30 .54 .14 0 0 
24 .10 1.72 1.5 14 4.5 1.24 .10 14 .16 .14 0 0 
25 .07 1.16 1.1 8.5 4.0 2.55 .10 7.8 .16 .14 0 0 

26 .07 .59 .8 9.0 3.5 1.24 .10 4.5 .16 .14 0 0 
27 .06 .21 .7 8.0 3.2 1.34 .12 3.1 .16 .12 .02 0 
28 
29 

.10 

.10 
.10 

1.47 
1.5 
5.0 

7.0 
6.0 

3.0 
15 

1.00 
3.55 

.10 

.10 
2.05 .16 

.16 
.12 
.12 

0 
0 

.04 
JD2 

30 .99 .82 3.0 11 3.5 1.16 .10 *.15 .12 0 0 
31 .42 .54 9.0 9.6 .10 .14 0 

Total 3.78 184.54 130.36 217.1 245.3 66.26 20.30 149.42 10.56 4.89 1.91 0.06 
Mean 0.122 5.95 4.35 7.00 8.18 2.14 0.655 5.34 0.341 0.163 0.062 0.002 
Ac-ft 7.5 366 259 431 487 131 40 296 21 9.7 3.6 0.1 

Calendar year 1952:  Max 
Fiscal year  1952-53:  Max 

24 
84 

Mln    0.03 
Mln    0 

Mean 
Mean 

2.35 
2.83 

Ac-ft 
Ac-ft 

1,710 
2,050 

• Discharge measurement made on this day. 
Note.--Faulty or no gage-height record Sept.   19 to Nov. 

charge  estimated on basis  of records  for nearby stations. 
12,  Nov.   19 to Dec.   18,  June  4-30}   dls- 
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Almagosa Springs near Agat—Continued 

Discharge,  In Jubic  feet per second,   fiscal year  July 1953 to June  1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 aO 0.01 14.2 4.1 4.7 5.6 0.76 0.2? 
/ST 

0.01 
~ToT 

1.42 1.53 0.01 
2 aO" .01 13.6 2.95 4.3 •5.8 .64 1.52 Ttl3" .01 
3 aO .01 14.6 

10.4 
2.3 3.95 5.8 .49 .16 .01 1.62 1.24 0 

4 aO 0 1.72 3.4 6.1 .45 .16 .01 T75T 1.24 IS 
5 aO 0" 7.3 1.33 3.1 5.1 .33 .14 .01 1.52 •1.16 0 

6 aO .01 5.6 1.08 2.8 4.5 .33 .12 .01 1.52 1.24 0 
7 aO .01 4.3 .88 2.55 3.75 .21 .08 .01 1.52 1.16 0 
8 aO .06 3.6 .76 2.3 2.95 ^12 

13.5 
.07 .03 1.52 1.16 0 

9 aO .01 2.95 .54 2.15 2.65 .06 .01 1.42 1.16 .01 
10 aO T.3 2.4 .37 3.75 2.4 17.8 .05 .01 1.42 1.08 .02 

11 aO 66 2.05 .50 3.1 2.05 6.8 .04 .01 1.42 1.16 .02 
12 aO 71 1.82 .33 48 2.15 3.6 .04 .01 1.42 1.24 .03 
13 aO 25.5 1.42 .33 74 1.82 2.4 .03 .01 1.42 1.24 .02 
14 aO 15.0 •1.08 .33 4T 2.4 •1.72 .03 .01 1.42 1.16 .02 
15 0 

0 
0 

15.1 

33.5 
31 

.82 

1.08 
.70 

243 

212 
90 

19.2 

13.0 
10.7 

3.25 

4.7 
10.1 

1.52 

1.08 
.88 

.02 

.02 

.01 

.84 

lf62 

1.33 1.16 

1.08 
1.08 

•.17 

16 1.33 
1.33 

.01 
17 1.62 .39 
18 1.27 41 TM 38 8.8 "STe .70 ToT 1.62 1.33 1.16 .39 
19 .02 24.5 1.62 28.5 7.3 4.9 .54 .01 1.62 1.33 1.16 .01 
20 .02 13.4 2.05 24.5 5.8 3.6 .59 .02 1.62 1.33 1.08 .02 

21 .02 9.1 2.55 20 5.3 2.8 .54 .02 1.62 1.33 1.08 .01 
22 .01 5.8 3.1 16.4 4.5 2.95 .45 .02 1.62 1.42 1.01 .04 
23 .01 6.2 2.15 14.2 4.3 2.4 .27 .01 1.62 1.42 .43 .02 
24 .01 25 1.62 12.6 7.3 2.15 .18 .01 1.62 1.42 .18 .02 
25 .01 20 1.72 11.5 8.1 1.93 .33 .01 1.52 1.42 .45 .02 

26 .14 11.5 12.2 *10.7 7.0 1.72 .41 .02 1.52 1.42 .02 .01 
27 1.55 

T7I9" 
7.5 6.5 10.4 6.5 1.62 .33 .07 1.52 1.42 .02 .02 

28 43 7.3 11.1 4.7 1.42 .30 .01 1.52 1.42 .01 .01 
29 .10 52 8.5 10.4 3.95 1.24 .27 - 1.52 1.42 TM .01 
30 .02 38 5.8 9.4 4.5 1.08 .27 _-_...-_ 1.52 1.42 .01 .01 
31 .01 23 5.3 .88 .27 1.42 .01 

Total 4.38 584.52 143.91 785.32 320.05 106.61 58.08 1.72 26.12 42.77 26.85 1.30 
Mean 0.141 18.9 4.80 25.3 10.7 3.44 1.87 0.061 0.843 1.43 0.866 0.043 
Ac-ft 8.7 1,160 285 1,560 635 211 115 3.4 52 85 53 2.6 

Calendar year 1953:  Max    243 Mln 
Fiscal year 1953-54:  Max    243 Mln 

Mean 
Mean 

5.84 
5.76 

Ac-ft 
Ac-ft 

4,230 
4,170 

• Discharge measurement made on this day. 
a No gage-height record]  discharge estimated on basis of records  for nearby stations. 
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Almagosa Springs near Agat—Continued 

Discharge,   in cubic  feet per second,   fiscal  year   July 1954  to June   1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.01 0.03 
.03 

9.0 
6.4 

5.9 
4.1 

21.5 
11.2 

2.8 
2.05 

0.30 
.30 

0.27 
.83 

0.04 
VST 

0.07 

To? 

0.14 
.14 

0.07 
2 .09 .02 
3 TOT .02 4.4 4.4 6.3 1.42 .30 .24 .05 .14 752" 
4 .01 .08 10.5 2.8 4.5 1.01 .30 .24 .07 .07 .12 .03 
5 .01 .07 28.5 •3.8 2.8 .76 .33 .21 .07 .07 .07 .06 

6 .01 .13 21 2.95 1.93 .59 .30 .18 .06 .07 .07 .02 
7 .01 .54 21.5 3.25 1.52 .64 .27 .18 .06 .07 .08 .14 
8 .01 .26 17.7 5.1 1.46 .41 .56 .21 .05 .07 .05 .07 
9 .01 1.70 4.6 4.1 .24 .33 .33 .21 .05 .08 .04 Hi 10 .01 .59 11.2 3.25 .47 .33 .33 .10 .05 .06 .02 

11 .01 .33 6.7 4.3 5.7 .54 .37 .06 .05 .05 .03 .17 
12 .01 5.5 4.1 4.5 3.0 .82 .37 .06 .05 .05 .04 .08 
13 .01 

.03 
6.1 
1.62 

3.15 5.6 
7.0 

1.52 
3.8 

.64 

.54 
.37 
.74 

.06 

.06 
.06 
.05 

.05 

.06 
.03 
.02 

.08 
14 18.7 .07 
15 .01 .64 M 6.1 5.1 .54 1.64 .07 .06 .06 .32 .06 

16 .01 .49 18.3 3.9 3.3 .45 .64 .08 .07 .06 .03 .06 
17 .01 .33 10.7 1.16 .64 .45 .79 .08 .10 .06 .02 .06 
18 .04 .30 6.8 .88 9.4 .45 .59 .09 .10 .06 .03 .04 
19 .06 .83 4.7 .59 7.5 .37 .59 .08 .10 .06 .04 .04 
20 .01 8.1 12.3 .84 5.6 .30 .59 .10 .12 .14 .02 .05 

21 .01 
.01 

9.1 
2.75 

24 
26 

1.04 
1.96 

3.75 
*2.8 

.30 

.27 
.49 
.33 

1.29 .10 
.10 

.06 

.06 
.02 
.02 

.05 
22 .15 .06 
23 .01 *.92 15.1 1.29 20 .27 .27 .06 .10 .07 .02 .04 
24 .01 1.94 10.4 .76 12.3 .27 .24 .05 .12 .05 .04 .03 
25 .01 18.8 7.3 .70 7.3 .30 75T .05 .10 .05 .01 .03 

26 .01 8.4 6.4 .76 4.9 .30 2.2 .05 .08 .04 .01 .03 
27 .01 3.8 4.9 .76 11.0 .30 T41 .05 .10 .06 .02 .03 
28 .01 1.93 9.9 .70 8.1 .27 .33 .05 .10 .08 .03 .03 
29 .02 1.01 6.5 .54 5.3 «.30 .30 - .12 .10 .01 .03 
30 .02 .73 10.7 1.65 3.75 .30 .24 .12 .14 .01 .03 
31 .03 .76 32 .30 .27 .12 .01 

Total 0.53 77.83 394.45 116.68 176.68 18.62 15.36 5.16 2.46 1.96 1.65 7.11 
Mean 0.017 2.51 13.1 3.76 5.89 0.601 0.495 0.184 0.079 0.065 0.053 0.237 
Ac-ft 1.1 154 782 231 350 37 30 10 4.9 3.9 3.3 14 

Calendar year 1954 : Max 
Fiscal year 1954-55 : Max 

43 
43 

Mln 
Min 

0 
0.01 

Mean 
Mean 

2.58 
2.24 

Ac-ft 
Acrft 

1,870 
1,620 

• Discharge measurement made on this day. 
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Almagoaa Springs near Agat—Continued 

Discharge,   In :ubic  feet per second,   fiscal  year   July 1955  to June   1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.04 4.3 20.5 a20 5.0 1.42 0.51 0.27 0.12 0.10 0.01 1.08 
TToT 2 .05 735 5.0 alO 4.6 .88 .44 .24 .12 .10 .01 

3 
4 

.04 

.05 
1.52 

.94 
1.70 

.76 
al8 

6.3 
3.25 
2.9 

.64 

.59 
.52 

».36 
.27 
.24 

.12 .10 
.10 t§ 1.01 

1.08 
5 .04 .41 .49 4.5 2.5 .54 .33 .21 .10 .02 l.oe 

6 11.1 .36 .41 3.6 1.82 .54 .33 .21 .12 .10 .02 1.01 
7 9.9 .54 .74 2.95 3.35 .59 .30 .24 .12 

71? 
.03 .94 

8 •16.8 .70 .45 2.15 3.45 .59 .30 .27 .12 .04 l.oe 
9 18.9 .54 1.12 1.72 1.08 .50 .27 .35 .12 .12 .04 .94 

10 5.6 .33 9.5 1.33 1.71 .65 727 .21 .14 .12 .05 .88 

11 2.7 .27 9.0 1.16 .82 .60 .33 .18 .16 .12 .06 .82 
12 5.1 .18 7.0 .82 .59 1.73 .33 .18 .14 .12 .06 .29 
13 6.4 .12 3.75 9.1 .41 1.01 .33 .18 .14 .12 .07 

7* 14 4.1 
2.05 

.10 
•.10 

2.3 
1.42 

4.9 
2.55 

.30 

.27 
.67 
.57 

.30 

.30 
•1.05 .14 

.14 
.12 
.12 

.07 

.05 15 .83 .05 

16 7.6 .10 2.95 1.72 .38 20 .33 .16 .16 .12 .05 .07 
17 2.8 .08 1.95 2.15 .63 8.1 .33 .14 .16 .12 .05 .19 
18 1.42 .21 8.2 1.24 1.00 3.75 .30 .14 .16 .12 .04 .17 
19 .60 .27 3.75 3.8 .76 2.3 .30 .14 .16 .12 .04 .10 
20 .33 .21 2.55 13.9 .70 1.33 .30 .14 .16 .12 .08 .12 

21 .76 .76. 1.62 3.6 .70 .88 .27 .14 .18 .10 •.07 .12 
22 .70 .38 9.3 44 .59 .49 .27 .14 .16 .12 .07 .14 
23 .76 .14 *5.4 16.9 .64 .27 .30 .14 .16 .10 .07 .14 
24 .41 1.22 3.1 17.0 .56 .37 .30 .14 .16 .10 .50 .18 
25 3.35 .41 7.2 •17.2 .64 .33 .27 .16 .14 .10 .82 .16 

26 2.5 .21 5.5 15.6 .52 .45 .30 .14 .14 .04 .94 .21 
27 1.01 .12 11.3 19.5 .60 .60 .30 .12 ».16 ^01 

ToT 
1.08 .21 

28 .47 .12 60 21 11.4 .61 .30 .12 .38 .94 .18 
29 .22 .10 83 12.6 1. 77 •.52 .27 .12 .16 .01 1.02 .18 
30 12.8 .10 al5 9.1 3.35 .41 .27 .57 .01 ±42- T75T 

.18 
31 9.1 .54 6.3 .39 .27 .69 

Total 127.68 17.93 284.96 294.69 56.29 52.32 9.90 6.87 5.62 2.86 9.09 13.69 
Mean 4.12 0.578 9.50 9.51 1.88 1.69 0.319 0.237 0.181 0.096 0.293 0.456 
Ac-ft 253 36 565 585 112 104 20 14 11 5.7 IB 27 

Calendar year 1955 : Max 83 
Fiscal year 1955-56: Max 83 

Mln 
Min 

0.01 
0.01 

Mean 
Mean 

2.38 
2.41 

Ac-ft 1,720 
Ac-ft 1,750 

• Discharge measurement made on this day. 
a Faulty or no gage-height recordj discharge estimated on basis of records for nearby stations. 
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Almagosa Springs near Agat—Continued 

Discharge, In cubic feet per second, fiscal year July 1956 to June 1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.18 7.5 12.4 13.0 0.94 1.16 1.08 3.5 1.72 0.12 0.76 1.42 
2 .16 6.1 15.0 9.4 .64 5.2 .88 2.8 1.62 .18 .70 1.33 
3 .16 5.1 15.1 7.3 .64 4.8 .82 2.8 1.52 .17 .70 1.33 
4 .16 4.3 16.4 7.0 .41 3.4 .76 3.0 1.72 .08 .70 1.33 
5 .18 

.18 

3.6 

3.25 

17.4 

12.3 

5.8 

5.1 

.33 

.27 

3.1 

4.9 

.64 

.49 

3.2 

2.8 

2.15 .10 

.14 

.64 

.64 

1.33 

6 1.21 1.33 
7 .16 3.1 10.1 4.7 .27 3.9 .41 2.7 .08 .14 .82 1.33 
8 .18 6.3 9.4 4.1 .28 1.52 .37 3.5 .07 .18 1.08 1.33 
9 .51 9.5 9.3 3.75 .29 1.57 .33 2.9 .08 .21 .76 1.33 

10 .22 6.1 8.1 3.1 3.4 .94 M 2.5 .07 .18 .64 1.24 

11 .16 5.8 8.8 7.0 1.79 .64 8.0 •2.4 .07 .77 .59 1.24 
12 ».10 13.4 9.8 19.9 10.0 «.44 4.1 2.4 .07 1.62 .59 1.24 
13 .94 12.8 8.5 10.1 23 .33 3.6 2.3 .07 1.62 .54 1.24 
14 1.47 

.48 

.24 

8.1 
7.0 

5.6 

7.0 
24.5 

11.2 
8.8 

17.8 

11.4 
5.5 

10.2 

33 

19.1 

3.2 
2.9 

2.7 

2.15 
2.15 

2.05 

.06 

.06 

.06 

1.82 .54 
.49 

.49 

1.24 
15 1.72 

1.62 

1.24 

16 13.8 1.16 
17 .18 14.7 11.6 14.0 10.2 11.1 6.0 1.82 .07 1.52 ^45 

.54 
1.16 

18 .18 15.8 9.2 8.2 30 7.0 4.5 1.82 .07 .59 .95 
19 .37 7.0 9.7 9.6 18.6 4.5 3.5 2.3 .07 .05 .45 .83 
20 .54 3.3 15.9 6.3 12.7 3.4 5.5 2.05 .07 706 .58 1.62 

21 .59 1.82 13.4 4.5 8.5 2.95 4.0 1.82 .07 .07 •1.16 1.62 
22 .41 

.30 
1.49 10.1 

14.5 
3.2 
3.3 

5.6 
6.1 

2.3 
1.72 

3.3 
3.0 

1.82 
1.93 

.07 

.07 
.52 
.88 2^5 

1.33 
23 2.4 1.24 
24 7.5 3.3 12.6 3.1 4.3 1.33 2.8 2.4 .07 .88 1.82 1.24 
25 5.9 4.1 9.7 8.2 3.4 1.08 2.6 2.05 .07 .82 1.62 1.01 

26 21 4.3 8.1 3.25 2.65 1.33 2.5 1.82 «.04 .82 1.52 .49 
27 16.5 13.2 9.1 2.55 2.15 2.05 2.4 1.82 .57 .76 1.42 .41 
28 11.9 

8.8 
25 

*16.7 
10.2 
7.8 

3.4 
2.45 

1.72 
1.42 

1.93 
1.72 

2.3 
4.8 

1.72 .16 
.12 

.76 

.76 
1.42 
1.42 

T6T 
29 - 1.01 
30 19.4 

15.6 
10.1 
8.8 

18.2 •1.60 1.33 1.52 
1.24 

3.3 
6.0 

.12 

.12 
.76 1.42 

1.42 
1.01 

31 1.78 

Total 114.65 239.56 358.0 213.48 178.03 172.17 102.78 66.52 12.39 19.92 32.57 35.22 
Mean 3.70 7.73 11.9 6.89 5.93 5.55 3.32 2.38 0.400 0.664 1.05 1.17 
Ac-ft 227 475 710 423 353 341 204 132 .25 40 65 70 

calendar year 1956 i Max 
Fiscal year 1956-57 : Max 

43 
43 

Mln 
Mln 

0.01 
0.04 

Mean 
Mean 

3.62 
4.23 

Ac-ft    2,620 
Ac-ft    3,060 

* Discharge measurement made on thl_> day. 
Note.—Faulty or no gage-height record Jan. 10 to Feb. IOJ discharge estimated on basis of records 

for nearby stations. 

Qk 



Almagosa Springs near Agat—Continued 

Discharge,  In cubic  fe et per second,  fiscal year July 1957  to June  1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.01 
1.01 

0.76 ~rrs 12.6 
34.5 

0.79 
.70 

7.3 
5.8 

1.42 
T~l2" 

0.28 
.26 

0.27 0.02 
.02 

0.42 

or 
0.05 
"TOT 

0.01 
"ToT 2 .18 

3 1.16 .76 25 .50 4.1 1.24 .20 .18 .02 .05 .01 
4 1.08 .76 13.0 .37 2.8 1.01 .15 .14 .02 .48 .04 .01 
5 1.08 .82 8.8 3.75 2.15 .82 .12 .10 .02 .01 .02 .01 

6 1.01 .82 8.1 50 2.3 .64 .08 .07 .02 .01 .03 .01 
7 1.01 

1.01 
.82 
.88 

8.8 
9.7 

44 
25.5 

1.42 .49 
.33 

.10 

.41 
.04 
.04 

.02 

.02 
.01 
.01 

.02 

.03 
.01 

8 34.5 .01 
9 1.01 .82 9.7 16.3 28 .27 .23 .04 .01 .01 .04 .01 

10 •1.01 .82 8.1 14.0 17.6 .21 .15 .04 .30 .02 .02 2.8 

11 1.16 .82 6.8 8.5 13.8 .21 .21 .04 .76 .02 .02 .61 
12 1.33 .76 6.5 6.3 31.5 .18 .23 .03 •.76 .01 .02 .08 
13 1.52 

TTTS" 
.88 6.3 18.4 25 .16 .33 .03 .48 .02 

ft 
1.79 

14 1.08 5.8 15.3 15.1 .14 29 .03 .02 .02 42 
15 1.08 .94 5.1 10.6 67 .21 15.3 .03 .02 .02 .01 IS". 9 

16 1.01 .88 5.8 7.8 91 .30 6.3 .03 .02 .01 .01 4.6 
17 .94 1.01 5.3 5.1 29 .27 3.6 .03 .01 .01 .01 1.66 
18 .94 1.85 4.9 3.6 18.9 .18 2.15 .04 .01 .01 .01 .42 
19 .94 8.5 6.0 2.55 13.4 .27 1.33 .03 .01 .01 .01 .08 
20 .94 5.0 5.1 1.93 9.4 .27 1.01 .02 .01 .01 .01 .75 

21 .94 2.8 4.9 1.95 7.3 .33 •.59 .02 .01 .01 .01 .12 
22 .88 2.15 5.6 •5.5 6.8 .32 .33 .02 .01 .01 .02 .12 
23 .88 2.4 5.1 11.5 5.1 .30 .16 .02 .01 .01 .01 .09 
24 .82 4.8 4.9 6.8 4.1 .22 .14 .04 .01 .02 .02 .07 
25 .82 5.0 2.0 5.7 3.4 .20 .13 .02 .01 .20 .02 2.5 

26 .76 5.9 .60 5.5 2.95 .22 .21 .02 .01 .01 .02 •3.6 
27 .76 3.75 7§5 3.95 4.1 .15 .17 .02 .01 .01 .01 1.80 
28 .82 •15.7 .80 16.4 2.55 .15 .28 .02 .01 .02 .01 .02 
29 .82 26 .85 9.6 2.15 1.21 .37 - .01 .04 .04 .08 
30 .82 T3.8 .85 6.5 1.82 .33 .30 .01 .04 .01 .04 
31 .76 8.8 6.5 .17 .27 .01 .01 

Total 30.49 120.84 222.15 315.89 460.34 13.64 64.39 1.59 2.68 3.96 0.65 76.22 
Mean 0.984 3.90 7.40 10.2 15.3 0.440 2.08 0.057 0.086 0.132 0.021 2.54 
Ac-ft 60 240 441 627 913 27 128 3.2 5.3 7.9 1.3 151 

Calendar year 1957: 
Fiscal year 1957-58 : 

Max 
Max 

91 
91 

Mln 
Mln 

0.04 
0.01 

Mean 
Mean 

93 
60 

Ac-ft 
Ac-ft 

2,840 
2,600 

* Discharge measurement made on this day. 
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Fena Dam spillway near Agat 

Location.—Lat 13°21'30" N., long 144°42'10" E., on left bank 4.0 miles southeast of Agat ana 
5.5 miles southwest of Yona. 

Drainage area.—5.8 sq ml. 

Records available.—September 1951 to July 1952, November 1952 to June 1958. 

0age.—Water-stage recorder and concrete dam control. Datum of gage is 111.35 ft above mean sea 
level (from U. S. Navy construction plans). 

Average discharge.—5 years (1953-58), 16.7 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1952-58 are contained In the follow- 
ing table: 

Maximum Minimum 
Fiscal 
year Date 

Discharge 
(cfs) 

Qage height 
(feet) Date 

Discharge 
(cfs) 

1952t 
1953tt 
1954 
1955 
1956 
1957 
1958 

Feb.  8, 1952 
Nov. 16, 1952 
Oct. 15, 1953 
Nov. 23, 1954 
Sept.29, 1955 
Dec. 14, 1956 
Nov. 15, 1957 

*261 
*626 
(**) 
*634 

*1,100 
*964 

*1,420 

0.62 
1.11 

1.12 
1.62 
1.48 
1.92 

(a 
(a 
(a 
(a 
(a 
(a 
(a 

0 
0 
0 
0 
0 
0 
0 

t Period September to June. 
* From rating curve extending above 53 cfs on basis of broad-crested weir 

formula. 
tt Period July, November to June. 
** Unknown. 
a Many periods. 

1951-58:  Maximum discharge, not determined, occurred Oct. 15, 1953; no flow many times. 

Remarks.—Records poor. Fena Valley Reservoir impounds low flow for domestic use. Records Include 
only flow over spillway. 
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Fena Dam spillway near Agat—Continued 

Rating table,  Sept.   28,  1951,  to June 30,  1958  (gage height,  in feet,  and 
discharge,  in cubic feet per second) 

0 
.1 16.9 
.2 48 
.3 89 
.4 136 
.5 189 
.6 248 
.7 313 

0.8 383 
.9 457 

1.0 535 
1.2 703 
1.4 886 
1.6 1,080 
1.8 1,290 

Discharge, in cubic feet per second, September 1951 to June 1952 

Day July Aug. Sept. Oct. NOV. Dec. Jan. Feb. Mar. Apr. May June 

1 _ 0 108 
2 - 0 112 
3 - 0 141 
4 - 0 141 
5 - 0 136 

6 _ 0 136 
7 - 0 236 
8 _ 0 254 
9 - 0 248 

10 - 0 248 

11 _ 0 236 
12 - 0 213 
13 - 0 189 
14 - 0 157 
15 - 0 127 

16 _ 0 103 
17 - .54 75 
18 - 9.9 55 
19 - 34 52 
20 - 48 41 

21 _ 55 34 
22 - 63 25 
23 - 79 22 
24 - 89 25 
25 - 98 9.9 

26 _ 98 2.8 
27 - 103 1.50 
28 0 108 0 
29 0 122 0 
30 0 TI2 
31 112 

Total _ 0 0 0 1,131.44 3,128.20 0 0 0 0 
Mean - 0 0 0 36.5 108 0 0 0 0 
Ac-ft - 0 0 0 2,240 6,200 0 0 0 0 

Calendar year 
Fiscal year 

Max 
Max 

Mln 
Min 

Mean 
Mean 

Ac-ft 
Ac-ft 
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Fena Dam spillway near Agat—Continued 

Discharge, In :ublc feet per second, fiscal year July 1952.to June 1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 
2 

- 52 
59 

76 
19.5 

0 
3 

3 - 31 7.9 0 
i - 28 6.0 0 
5 - 14.4 7.9 0 

6 _ 9.9 9.9 0 
7 
8 

~ 125 
37.5 

4.3 
1.50 

0 
0 

9 - 14.4 1.50 0 
10 - 12.1 .54 0 

Jl 
- 16.9 0 0 

48 16.9 0" 0 
13 28 9.9 0 0 
14 14.4 14.4 0 0 
15 14.4 9.9 0 0 

16 279 9.9 0 0 
17 94 7.9 0 0 
18 28 9.9 0 0 
19 28 14.4 0 0 
20 31 7.9 0 0 

21 34 6.0 0 0 
22 22 4.3 0 400 
23 22 44 0 ~90" 
24 14.4 16.9 0 40 
25 14.4 16.9 0 28 

26 12.1 14.4 0 12.1 
27 7.9 7.9 0 6.0 
28 7.9 6.0 0 .54 
29 52 30.5 0 - 
30 63 7.9 0 
31 122 0 

Total 0 _ . . _ 778.1 135.04 576.64 0 0 0 0 
Mean 0 - - - - 25.1 4.36 20.6 0 0 0 0 
Ao-ft 0 - - - - 1,540 268 1,140 0 0 0 0 

Calendar year 
Fiscal year 

;  Max 
:  Max 

Mln 
Mln 

Mean 
Mean 

Ac-ft 
Ac-ft 

Note.--No gage-height record Jan. 
nearby stations. 

20 to Feb.  24;  discharge estimated on basis of records for 
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Fena Dam spillway near Agat—Continued 

Discharge, In cubic feet per second, fiscal year July 1953 to June 1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0 122 28 37.5 60 19.5 9.9 
Sto" 2 TJ 113" 24 37.5 50 19.5 

3 0 122 21 34 45 19.5 4.3 
4 0 75 20 34 40 22 6.0 
5 0 55 20 31 37.5 16.9 6.0 

6 0 41 19 28 31 19.5 6.0 
7 0 37.5 20 28" 31 19.5 6.0 
8 0 31 18 28 31 14.4 4.3 
9 0 28 65 28 28 205 2.8 

10 0 25 23 48 25 74 1.50 

11 0 25 21 75 22 41 1.50 
12 0 25 31 350 25 31 .54 
13 0 22 21 480 25 25 .54 
14 98 19.5 21 220" 49 25 0 
15 98 

188 

T575" 

28 

1.200 90 

65 

37.5 

58 

28 

25 

5 
0 16 1,000 

17 223 22 500 55 65 22 0 
18 458 31 250 46 37.5 22 0 
19 222 48 210 40 31 •18.4 0 
20 110 55 320 37 28 14.4 0 

21 63 67 200 37 25 19.5 0 
22 44 67 95 35 31 19.5 0 
23 37.5 38 80 34 28 14.4 0 
24 275 28 59 80 25 12.1 0 
25 197 28 55 55 28 12.1 0 

26 78 28 52 40 25 9.9 0 
27 41 28 44 35 25 12.1 .20 
28 529 60 67 33 22 12.1 0 
29 811 40 55 30 22 9.9 . 
30 459 28 44 85 22 9.9 
31 228 41  .. 19.5 7.9 

Total 0 4,189.5 1,356.5 4,624 2,256.0 1,029.0 821.0 55.58 0 0 0 0 
Mean 0 135 45.2 149 75.2 33.2 26.5 1.98 0 0 0 0 
Ao-ft 0 8,310 2,690 9,170 4,470 2,040 1,630 110 0 0 0 0 

Calendar year  1953;   Max 
Fiscal year  1953-541  Max 

1,200 
1,200 

Mln 
Mln 

Mean 
Mean 

38.8 
39.3 

Ac-ft 
Ac-ft 

28,090 
28,420 

* Discharge measurement made on this day. 
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Fena Dam spillway near Agat—Continued 

Discharge, In :ublc feet per second, fiscal year July 1954 to June 1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0 
0 

0.54 44 
25 

84 
34 

16.9 
14.4 

0 
0 2 25 

3 0 37.5 47 25 12.1 2.8 
4 0 88 31 19.5 9.9 6.0 
5 0 165 35.5 16.9 7.9 6.0 

6 0 103 •28 14.4 7.9 4.3 
7 0 92 19.5 12.1 14.4 .54 
8 0 96 41 12.1 12.1 12.1 
9 0 77 31 6.0 12.1 9.9 

10 0 66 ?2 6.0 12.1 9.9 

11 0 34 32.5 59 9.9 9.9 
12 0 22 41 30.5 7.9 9.9 
13 0 19.5 25 12.1 6.0 2.8 
14 0 133 14.4 14.4 4.3 9.9 
15 0 240 12.1 12.1 4.3 16.9 

16 0 74 7.9 9.9 6.0 7.9 
17 0 41 7.9 7.9 6.0 12.1 
18 0 31 7.9 120 9.9 7.9 
19 0 25 6.0 41 7.9 2.8 
20 0 90 6.0 31 4.3 .54 

21 0 125 12.1 19.5 2.8 0 
22 0 130 14.4 14.4 2.8 0 
23 .20 59 16.9 178 2.8 0 
24 0 44 12.1 47 .54 0 
25 .54 28 9.9 31 0 0 

26 0 31 19.5 25 0 19.7 
27 0 25 14.4 77 0 2.8 
28 0 87 12.1 34 0 .75 
29 0 37.5 7.9 22 0 0 
30 0 46 16.6 19.5 0 0 
31 0 218 0 0 

Total 0 0.74 2/372.04 838.6 1,035.3 195.24 155.43 0 0 0 0 0 
Mean 0 0.024 69.1 27.1 34.5 6.30 5.01 0 0 0 0 0 
Ac-ft 0 1.5 4,110 1,660 2,050 387 308 0 0 0 0 0 

Calendar year  1954:  Max 
Fiscal year  1954-55:  Max 

240 
240 

Mln 
Mln 

Mean 
Mean 

13.7 
11.8 

Ac-ft 
Ac-ft 

9,950 
8,520 

* Discharge measurement made on this day. 
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Fena Dam spillway near Agat—Continued 

Discharge, In Eublc feet per second, fiscal year July 1955 to June 1956 

Day Julv Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 18.6 80 16.9 14.4 
2 14.4 41 25 4.3 
3 6.0 62 14.4 1.50 
4 .54 25 12.1 .54 
5 .54 16.9 14.4 0 

6 0 9.9 9.9 0 
7 .75 4.3 7.9 0 
8 0 4.3 6.0 .88 
9 4.8 4.3 6.0 .32 

10 60 2.8 22 0 

11 73 2.6 9.9 0 

\l 22 1.50 2.8 4.0 
6.0 19.0 2.8 10.8 

14 0 12.1 1.50 12.1 
15 0 4.3 .75 2.8 

16 7.4 1.50 0 173 
17 16.9 .54 0 31.5 
18 54 1750" 2.8 14.4 
19 12.1 13.7 1.50 6.0 
20 1.50 101 0 2.8 

21 0 9.9 0 1.50 
22 
23 

70 
31 

295 
48 

0 
4.3 

.54 
0 

24 7.9 49 1.50 0 
25 47 80 .54 0 

26 20.5 92 0 0 
27 71 94 .54 0 
28 
29 

396 
355 

99 
41 

93 
22.5 

0 
0 

30 70 25 38 0 
31 19.5 0 

Total 0 0 1,396.93 1,260.84 317.03 281.38 0 0 0 0 0 0 
Mean 0 0 46.6 40.7 10.6 9.08 0 0 0 0 0 0 
Ac-ft 0 0 2,770 2,500 629 558 0 0 0 0 0 0 

Calendar year 1955:  Max    396 Mln    0 
Fiscal year  1955-56:  Max    396 Mln    0 

Mean 
Mean 

9.35 
8.90 

Ac-ft    6,760 
Ac-ft    6,460 
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Fena Dam spillway near Agat—Continued 

Discharge,  in jublc feet per second,  fiscal year  July 1956  to June  1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0 24.5 42 7.9 14.4 12.1 6.0 
2 0" 36 12.1 4.3 54 14.4 4.3 
3 0 28 6.0 6.0 44 14.4 4.3 
4 0 25 21 2.8 25 12.1 6.0 
5 0 36.5 22 .54 22 9.9 7.9 

6 0 16.9 7.9 1.50 22 7.9 4.3 
7 0 12.1 2.8 1.50 12.1 7.9 2.8 
8 0 19.5 27S 1.50 9.9 4.3 14.4 
9 0 22 2.8 .54 12.1 4.3 4.3 

10 0 9.9 7.9 27.5 12.1 114 6.0 

11 0 12.1 30.5 28 4.3 37.5 2.8 
12 0 22 159 70 2.8 22 2.8 
13 0 9.9 28 171 2.8 14.4 .54 
14 0 

152^ 
39 59 321 12.1 0 

15 0 19.5 22 314 12.1 1 
16 0 31 38 52 66 7.9 0 
17 0 28 34 56 34 51 0 
18 0 12.1 37.5 194 22 19.5 0 
19 0 14.4 37.5 "73 19.5 9.9 0 
20 0 50 22 44 16.9 16.9 0 

21 0 28 12.1 31 19.5 14.4 0 
22 0 16.9 7.3 25 14.4 6.0 0 
23 0 66 19..        34 12.1 2.8 0 
24 0 49 14.6 25 12.1 2.8 1.50 
25 0 

0 

22 

9.9 

68 

14.4 

16.9 

14.4 

12.1 

34 

1,50 2.8 

0 26 1.50 
27 0 23 14.4 12.1 44 2.8 0 
28 0 36 34.5 9.9 19.5 2.8 0 
29 43 16.9 25 7.9 16.9 21.5 - 
30 44 115 •15.8 12.1 14.4 7.9 
31 16". 9 12.1 14.4 14.4 

Total 0 103.9 948.9 810.0 1,011.38 1,244.3 483.00 70.74 0 0 0 0 
Mean 0 3.35 31.6 26.1 33.7 40.1 15.6 2.53 0 0 0 0 
AC-ft 0 206 1,880 1,610 2,010 2,470 958 140 0 0 0 0 

Calendar year  1956: 
Fiscal year  1956-57: 

Max 
Max 

321 
321 

Mln 
Mln 

Mean 
Mean 

11.3 
12.8 

Ac-ft 
Ac-ft 

8,180 
9,270 

* Discharge measurement made  on this day. 
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Fena Dam spillway near Agat—Continued 

Discharge, In cubic feet per second, fiscal year July 1957 to June 1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0 31 9.9 2.8 
2 0 14.4 14.4 .54 
3 0 9.9 16.9 0 
4 0 7.9 14.4 0 
5 0 6.0 12.1 0 

6 51 9.9 9.9 0 
7 205 4.3 9.9 0 
8 ~H 216 12.1 4.3 
9 37.5 116 12.1 6.0 

10 28 75 12.1 4.3 

11 16.9 52 9.9 1.50 
12 12.1 205 7.9 2.8 
13 1Z7 96 9.9 7.9 
1* 52 52 12.1 181 
15 44 408 16.9 49 

16 28 548 25 14.4 
17 12.1 98 14.4 6.0 
18 6.0 55 6.0 2.8 
19 2.8 37.5 7.9 6.0 
20 2.8 31 7.9 7.9 

21 1.50 22 7.9 4.3 
22 31 22 9.9 2.8 
23 •37.5 22 9.9 0 
24 22 19.5 4.3 0 
25 25 22 4.3 0 

26 22 19.5 4.3 0 
27 12.1 22 4.3 0 
28 83 19.5 4.3 0 
29 25 16.9 32.5 0 
30 16.9 16.9 14.4 0 
31 25 9.9 0 

Total 0 0 0 997.20 2,275.2 347.7 304.34 0 0 0 0 0 
Mean 0 0 0 32.2 75.8 11.2 9.82 0 0 0 0 0 
Ac-ft 0 0 0 1,980 4,510 690 604 0 0 0 0 0 

Calendar year 1957 :  1 1ax    548 Mln 0 Mean    11.4 Ac-ft     8,280 
Fiscal year 1957-58 :  I lax    548 Hln 0 Mean    10.8 Ac-ft     7,780 

* Discharge measurement made on this day. 
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Talofofo River near Talofofo 

Location.— Lat 13°21'05" N., long 144°43'50" E., on left bank 1.5 miles southwest of Talofofo and 
5.3 miles north of Inarajan. 

Drainage area.—16.2 sq ml. 

Records available.—November 1951 to June 1958. 

Page.—Water-stage recorder and steel weir. Altitude of gage Is 40 ft (by barometer). 

Average discharge.—6 years (1952-58), 50.2 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1952-58 are contained In the follow- 
ing table: 

Fiscal Maximum Minimum 

year 
Date Discharge 

(cfs)* 
Qage height 

(feet) Date Discharge 
(cfs) 

Oage height 
(feet) 

1952t 
1953 
1954 
1955 
1956 
1957 
1958 

Dec.  6, 1951 
Feb. 22, 1953 
Oct. 15, 1953 
Sept.15, 1954 
Sept.29, 1955 
Dec. 14, 1956 
Nov. 16, 1957 

2,300 
2,550 
8,560 
2,300 
2,550 
2,550 
3,700 

tt8.60 
8.83 

12.69 
8.62 
8.78 
8.77 
9.56 

Feb. 25,26,1952 
June 18, 1953 
June 21, 1954 
July 1, 1954 
May 24,25, 1956 
June 18, 1957 
May 27,28, 1958 

0.82 
1.06 
1.17 
1.51 
1.14 
1.32 
1.39 

0.59 
.65 
.54 
.63 
.53 
.58 
.60 

t Period November to June. 
* From rating curve extended above 80 cfs by test on model of station site. 
tt From floodmark. 

1951-58:  Maximum discharge, 8,560 cfs Oct. 15, 1953 (gage height, 12.69 ft), from rating 
curve extended above 80 cfs by test on model of station Bite; minimum, 0.82 cfs Feb. 25, 26, 1952. 

Remarks.—Records good except those for Dec. 6, 1951, and Oct. 17-20, 1954, which are fair, and for 
periods of faulty or no gage-height record In 1952-53, which are poor. Water for domestic use Is 
diverted from Fena Valley Reservoir. 
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Talofofo River near Talofofo—Continued 

Rating tables, Nov. 15, 1951, to June 30, 1958 (gage height, in feet, and discharge, in 
cubic feet per second) 

(Shifting-control method UBed Apr. 30 to May 23, 1956) 

Nov. 14, 1951, 
to Oct. 15, 1953 

Oct. 16, 1953, 
to Aug. 17, 1956 

Aug. 18, 1956, 
to June 30, 1958 

0.6 0.85 2.0 65 
.7 1.27 2.5 129 
.8 1.77 3.0 195 
.9 2.4 4.0 365 

1.0 4.1 5.0 565 
1.1 6.1 7.4 1,150 
1.2 8.8 7.7 1,400 
1.3 12.5 8.3 1,950 
1.4 17.0 9.0 2,800 
1.7 35 11.0 5,800 

0.5 1.03 1.1 7.1 
.6 1.39 1.2 9.8 
.7 1.78 1.3 13.8 
.8 2.2 1.5 23 
.9 3.1 1.7 35 

1.0 5.0 

Note.—Same as preced- 
ing table above 1.7 ft. 

0.6       1.39 1.2         11.2 
.7       1.85 1.3         15.0 
.8      2.4 1.5         25.5 
.9       3.8 1.7         40 

1.0       5.9 2.0         69 
1.1       8.3 2.5       123 

Note.—Same as preced- 
lng table above 2.5 ft. 

Discharge, in cubic  feet per second,  November 1951 to June 1952 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 - 22 6.1 1.67 1.23 30 29 3.4 
2 - 28 6.1 2.75 5.3 30 29 2.55 
3 - 18.6 5.9 3.6 3.4 30 30 2.15 
4 - 15.2 4.9 2.9 3.1 30 30 3.6 
5 - 15.2 3.95 1.96 2.9 30 32 3.25 

6 _ f280 4.3 1.77 2.75 30 37.5 2.75 
7 - 54 3.95 5.2 2.55 30 47 2.75 
8 - 33 4.5 3.75 2.55 30.5 9.0 2.75 
9 - 28 *6.3 2.4 2.4 30.5 4.1 2.35 

10 - 28 7.7 1.96 2.25 30.5 2.9 2.2 

11 - 25 6.6 4.1 2.25 30.5 2.25 2.15 
12 - 22 5.9 •3.75 2.35 30.5 2.0 2.2 
13 - 16.6 5.7 3.6 2.25 30.5 1.90 •1.77 
14 - 18.6 6.1 4.7 2.2 30.5 1.72 1.42 
15 19.1 15.6 5.7 5.1 2.2 30.5 1.67 T75T 

16 15.2 14.8 6.1 4.5 2.1 30.5 1.62 1.72 
17 19.1 52 2.9 2.4 2.0 30 1.47 2.4 
18 21 

74 
20 
16.1 

5.5 
5.5 

2.1 
1.23 

1.96 
1.96 

30 
30 

1.42 2.1 
1.83 19 8.2 

20 39 14.3 4.7 1.06 9.0 30 5.1 1.62 

21 23.5 12.1 3.75 1.02 30.5 30 2.75 1.57 
22 19.6 10.6 3.25 1.02 30.5 30 2.25 1.47 
23 19.6 9.5 6.9 1.02 30 30 1.90 1.67 
24 17.0 8.3 4.1 .98 30 30 1.67 2.35 
25 16.6 6.6 2.55 .89 30.5 30 1.77 2.2 

26 16.1 7.2 2.2 .85 33 30 1.67 2.0 
27 22.5 4.9 2.0 .93 30.5 30 1.57 1.96 
28 38.5 5.9 1.72 .98 30.5 30 1.62 1.77 
29 23 5.3 2.4 .98 31.5 30 2.9 1.77 
30 19.1 4.1 4.5 30.5 30 5.9 1.62 
31 4.7 1.77 30 3.95 

Total _ 816.2 143.54 69.17 394.20 904.5 305.80 64.91 
Mean - 26.3 4.63 2.39 12.7 30.2 9.86 2.16 
Ac-ft " 1,620 285 137 782 1,790 607 129 

Calendar year 
Fiscal year 

Max 
Max 

Mln 
Min 

Mean 
Mean 

Ac-ft 
Ac-ft 

* Discharge measurement made on this day. 
f Fragmentary gage-height record; discharge computed from partly estimated gage heights. 
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Talofofo River near Talofofo—Continued 

Discharge, In cubic feet per second, fiscal year July 1952 to June 1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 
2 

17.1 
8.5 

60 
60 

28 
32 

80 
200 

60 
55 

170 
110 

104 
49 

10.6 
10.3 

29 
26.5 

9.4 
9.2 

4.5 
4.1 

3.1 
2.6 

3 6.9 140 28 80 50 76 37 10.6 26 8.8 3.95 2.4 
4 120 180 24 120 50 73 29 11.0 28.5 8.6 3.75 2.4 
5 24 85 22 85 160 52 35.5 9.9 26.5 8.0 3.75 2.0 

6 11 80 20 75 55 47 •35 9.9 26 8.0 3.75 2.0 
7 11 40 19 120 80 227 26.5 22 23 8.0 3.6 2.0 
8 7.0 38 360 70 220 74 23.5 18.1 20.5 7.6 3.6 1.7 
9 5.6 100 460 90 300 52 22 13.4 22.5 7.4 3.4 1.5 

10 4.7 75 120 140 180 58 22 11.4 21 6.8 3.25 1.3 

11 4.5 140 50 80 140 51 20 10.6 19.6 6.8 3.1 •1.19 
12 3.8 223 110 65 95 46 20 *15.9 18.6 8.0 3.1 1.14 
13 3.5 76 440 60 75 36 20 13.0 18 8.0 3.0 1.14 
14 5.5 41 110 90 65 46 20 10.6 17 6.9 3.0 1.10 
15 6.0 71 70 75 60 37 19 9.9 16 6.4 3.0 1.14 

16 10 73 130 65 170 33 18 9.9 16 6.1 3.4 1.14 
17 5.0 37.5 50 120 90 30 17 10.6 15 5.9 4.1 1.10 
18 10 30.5 44 85 60 32 16 9.5 16 5.9 3.6 1.10 
19 8.6 26 38 70 55 33.5 16 9.2 14 5.7 •3.6 1.27 
20 5.2 26 34 60 140 28 16 8.8 14 5.7 3.2 1.27 

21 5.4 22 30 130 65 25.5 16 8.5 13 5.5 3.2 1.14 
22 9.0 

6.6 
20 
60 

28 
170 

340 
101 

75 
160 

24 
73 

15 
16 

1,51?) 13 
12 

5.7 
5.3 

3.2 
2.9 

1.14 
23 436 1.19 
24 5.4 26 75 167 70 41 15 142 12 5.3 2.7 1.27 
25 6.0 22 48 71 65 44 14 80 12 5.3 2.7 1.19 

26 4.5 20 40 65 55 38.5 13 54 11 5.5 2.6 1.42 
27 4.3 20 36 55 50 41 13 46 11 4.9 2.5 1.27 
28 5.5 24 50 48 75 27 13 34.5 10 4.7 2.4 2.35 
29 20 30 220 46 150 77 12 - 10 4.5 2.4 3.4 
30 10 26 120 240 70 33.5 16 9.6 4.5 2.6 3^6 
31 12 30 100 215 11.4 9.6 3.3 

Total 364.4 1,902.0 3,006 3,193 2,995 1,951.0 719.9 2,546.2 536.9 198.4 101.25 50.56 
Mean 11.8 61.4 100 103 99.8 62.9 23.2 90.9 17.3 6.61 3.27 1.69 
Ao-ft 723 3,770 5,960 6,330 5,940 3,870 1,430 5,050 1,060 394 201 100 

Calendar year 1952 . Max 
Fiscal year 1952-53 : Max 

460 
1,510 

Min 
Min 

0.85 
1.10 

Mean 
Mean 

41.8 
48.1 

Ac-ft 
Ac-ft 

30,320 
34,830 

Peak discharge (base, 2,300 cfs).--Feb. 22 (1 p.m.) 2,550 cfs (8.83 ft). 

* Discharge measurement made on this day. 
Note.--Faulty or no gage-height record July 4 to Aug. 11, Aug. 21 to Oct. 22, Oct. 26 to Dec. 2, 

Jan. 10-30, Mar. 13 to Apr. 11, May 11-15, and May 20 to June 10; discharge estimated on basis of 
records for nearby stations. 
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Talofofo River near Talofofo—Continued 

Discharge, In cubic feet per second, fiscal year July 1953 to June 1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 2.0 
1.57 

5.7 
5.1 

142 
151 

58 
47 

73 
67 

122 
88 

29.5 
32 

17.8 9.3 
7.9 

3.0 
4.8 

2.4 
2T2 

1.43 
2 16.0 1.39 
3 1.42 5.3 181 40 62 *79 31 13.8 7.4 4.3 2.05 1.32 
4 1.42 4.5 117 37 61 80 32 13.8 6.9 4.6 1.99 1.32 
5 1.42 5.95 89 35 54 69 27 12.6 6.5 4.0 1.95 1.32 

6 1.47 6.6 70 33 52 60 28 13.4 6.3 3.85 1.91 1.43 
7 1.62 6.6 60 36 49 57 27.5 13.4 6.0 3.65 1.82 1.66 
8 1.47 12.1 62 42 48 52 26.5 12.6 5.8 4.0 1.78 1.70 
9 1.32 8.0 46 82 49 47 714 11.4 5.6 3.85 1.74 1.82 

10 1.27 80 *43 42 91 51 131 10.2 5.4 3.1 1.78 1.70 

11 1.23 756 
1.200 

146 

42 
46 

34.5 
48 

109 
1,040 

42 
42 

58 
•43 

9.8 
9.5 

5.6 
5.4 

2.9 
2.85 

1.91 
•2.15 

1.58 
12 1.32 1.55 
13 1.90 

15.6 
37.5 
33 

39.5 
37 

1.770 41 
110 

37 
33 

9.3 
9.0 

5.2 
5.0 

2.75 
2.85 

2.2 
1.86 

1.51 
14 536 1.47 
15 11.1 

6.1 

168 

267 

33 

41 

4,360 181 

136 

80 

146 

37 

30 

9.0 

8.7 

5.0 

4.8 

2.65 

2.45 

1.78 

1.74 

1.43 

16 2,800 *1.39 
17 7.7 210 33.5 1,670 116 136 27.5 8.4 5.0 2.3 1.70 1.28 
18 22.5 696 52 468 110 71 26.5 8.4 5.0 2.3 1.70 1.28 
19 8.8 236 87 310 90 57 25 8.2 5.0 2.2 1.74 1.28 
20 5.3 137 110 991 77 56 24 9.3 4.8 2.4 1.74 1.25 

21 7.7 96 192 403 75 47 26.5 10.6 4.2 2.4 1.66 1.21 
22 5.1 73 127 195 67 74 26.5 9.8 4.6 2.4 1.58 2.15 
23 3.75 63 71 162 70 51 22.5 9.0 4.8 2.2 1.62 5.3 
24 9.4 565 56 136 241 46 21.5 7.9 4.2 2.2 2.3 2.45 
25 34.5 209 55 116 103 47 21 7.1 3.85 2.15 2.05 2.3 

26 47 110 133 103 77 42 19.6 7.4 3.65 2.1 1.78 1.99 
27 40 76 77 96 69 41 19.6 15.8 3.3 2.15 1.66 1.86 
28 24 910 194 122 62 37 20.5 13.0 3.1 2.2 1.58 1.62 
29 12.5 957 134 110 58 33 18.2 - 3.5 2.05 1.55 1.55 
30 8.5 

6.6 
545 
224 

77 96 
82 

147 34.5 
30 

17.3 
16, 9 

3.1 
3.1 

1.99 1.55 
1.51 

1.51 
31 

Total 295.58 8,007.85 2,582.0 12,831.0 5,740 1,968.5 1,649.6 305.2 159.30 87.14 56.98 51.05 
Mean 9.53 258 86.1 414 191 63.5 53.2 10.9 5.14 2.90 1.84 1.70 
Ao-ft 586 15,880 5,120 25,450 11,390 3,900 3,270 605 316 17? 11? 101 

Calendar year 1953 .   Max 
Fiscal year   1953-54 :   Max 

4,360 
4,360 

Mln 
Mln 

1.10 
1.21 

Mean 
Mean 

97.5 
92.4 

Ac-ft 
Ac-ft 

70,560 
66,900 

Peak discharge   (base,  2,300 cfs).--Aug.   12   (3 a.m.)  2,420 cfs   (8.67  ft);  Aug.   28  (4:30 a.m.)   2,420 
cfs   (8.73  ft);   Oct.   15  (11 a.m.)   8,560 cf3   (12.69 ft);   Oct.   20  (5:30 p.m.)  2,300 cfs   (8.60 ft); 
Nov.   13  (5 p.m.)   3,250 cfs   (9.32  ft). 

* Discharge measurement made  on this day. 
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Talofofo River near Talofofo—Continued 

Dl3charge, In cubic feet per 3econd, fiscal year July 1954 to June 1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.66 1.62 275 115 187 41 11.0 8.4 5.4 2.9 2.15 6.6 
2 3.4 2.05 162 75 90 •36.5 10.2 •7.9 5.2 2.85 1.99 6.7 
3 2.75 *1.96 115 114 63 31 12.1 8.7 4.8 2.75 1.82 4.6 
4 1.95 1.91 194 77 55 27.5 17.3 9.8 5.0 2.65 1.78 3.25 
5 1.86 1.99 509 96 44 25.5 20 172 5.0 2.55 1.78 8.3 

6 1.70 2.3 193 76 36 25.5 »15.1 7.6 4.6 2.55 1.74 4.6 
7 1.66 7.0 184 64 35 32 11.4 7.1 4.4 3.1 1.74 23.5 
8 1.62 3.85 245 150 35 33 21.5 6.9 4.2 3.1 2.15 7.0 
9 1.55 29.5 

8.4 
173 
182 

179 
76 

32 
32 

27.5 
27 

21 
24 

6.9 
6.9 

4.0 
3.85 

3.1 
2.9 

6.9 
4.2 

69 
10 1.66 15.8 

11 1.82 5.6 71 107 274 24.5 22 6.5 4.8 2.85 2.85 8.3 
12 1.62 14.2 49 122 97 22 19.2 6.5 4.2 2.55 2.45 6.3 
13 1.62 11.7 50 78 48 19.6 15.6 6.3 4.0 2.45 2.45 5.6 
14 1.70 18.5 441 58 41 17.8 23.5 6.3 3.85 2.65 2.2 4.8 
15 1.74 9.9 888 48 33.5 17.8 37 6.3 3.85 *2.45 8.6 4.2 

16 1.66 6.7 199 41 30 20.5 20 6.3 •3.2 2.4 6.6 3.65 
17 1.80 13.4 103 a38 26.5 23 21 8.5 4.5 2.15 4.0 3.85 
18 8.5 11.4 77 a32 310 22.5 17.6 7.9 2.9 2.05 3.0 3.5 
19 15.6 38.5 65 a32 85 20 13.4 6.3 2.85 2.2 2.65 3.1 
20 8.3 81 333 a30 100 17.3 11.8 6.0 2.65 7.0 2.45 3.5 

21 3.65 30.5 307 58 49 16.0 10.6 7.6 2.75 3.4 2.1 3.5 
22 2.85 16.0 348 44 37.5 15.6 9.3 7.6 2.85 2.85 2.05 3.3 
23 2.45 

2.55 
11.0 
29 

155 
120 

39.5 
31 

521 
121 

16.5 
13.4 

8.7 
8.4 

6.5 
5.8 

2.55 2.55 
2.3 

1.95 
1.86 

2.75 
24 2.85 2.4 
25 2.65 186 84 28.5 84 12.6 9.0 5.8 6.6 2.55 •1.74 2.2 

26 2.15 33.5 123 84 60 12.2 36 5.4 3.3 2.45 1.66 2.55 
27 1.91 24.5 83 80 183 11.4 16.6 6.0 3.3 2.1 3.45 2.85 
28 1.78 18.2 342 47 74 10.6 11.4 6.0 3.1 1.99 2.6 2.4 
29 1.82 

1.70 
28.5 

•38.5 
209 
138 

35 
46 

53 
59 

12.9 
12.6 

10.6 
9.0 

" 2.9 
2.9 

1.91 2.05 
1.91 

2.45 
30 1.91 4.3 
31 1.66 26.5 714 11.0 8.4 2.75 1.78 

Total 89.34 713.68 6,417 2,815.0 2,895.5 656.3 502.7 196.0 119.10 81.21 86.65 225.05 
Mean 2.88 23.0 214 90.8 96.5 21.2 16.2 7.00 3.84 2.71 2.80 7.50 
Ac-ft 177 1,420 12,730 5,580 5,740 1,300 997 389 236 161 172 446 

Calendar year 1954 . Max 
Fiscal year 1954-55 : Max 

888 
888 

Mln 
Mln 

1.21 
1.55 

Mean 
Mean 

43.6 
40.5 

Ac-ft 
Ac-ft 

31,520 
29,350 

Peak discharge (base, 2,300 cfs).—Sept. 15 (2 a.m.) 2,300 cfs (8.62 ft). 

* Discharge measurement made on thts day. 
a No gage-height record; discharge estimated on basis of recorded range In stage and records for 

Yllg River. 
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Talofofo River near Talofofo—Continued 

Discharge,   In cubic  feet per second, fiscal year July 1955  tc June   1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 4.0 29.5 309 262 44 35 10.6 5.0 2.9 2.75 2.3 2.05 
2 4.3 21.5 58 128 62 21 10.6 4.8 3.0 2.55 2.2 1.95 
3 2.9 18.2 107 235 41 17.3 10.2 5.6 3.1 •2.45 2.15 1.78 
4 2.45 18.7 35 95 32 16.0 8.7 5.8 3.0 2.3 2.2 1.86 
5 2.2 16.9 28 61 35 •13.4 8.4 5.0 2.9 2.2 2.2 1.99 

6 89 16.0 25.5 45 27.5 12.2 9.0 6.4 2.85 2.1 2.1 1.78 
7 103 

249 
95 

16.9 
13.0 
11.4 

23.5 
21,5 

37 
33.5 
30 

25 
26 
24.5 

11.0 
17.7 
14.2 

8.7 
8.4 

•7.4 

5.4 
7.9 

12.0 

2.75 
2.65 
2.55 

2.05 2.1 
2.1 
2.15 

1.62 
8 2.05 

2.05 
2.35 

9 25 2.45 
10 27 10.6 198 28 68 11.4 6.9 9.3 2.75 2.3 2.1 1.86 

11 39.5 11.0 230 30 27 11.8 7.4 7.4 3.0 2.1 2.05 2.05 
12 113 11.8 108 26.5 22 19.1 6.9 5.8 2.85 2.05 1.99 2.85 
13 55 9.5 48 55 20 31 6.7 5.2 2.65 2.05 1.99 2.05 
14 •28 8.7 31.5 36 18.2 36 6.5 5.0 2.55 2.05 1.91 1.91 
15 21.5 8.4 27 24 17.3 20.5 6.0 4.8 2.45 2.05 1.91 1.66 

16 49 •7.9 33.5 21 17.3 495 6.3 •5.6 2.65 2.05 1.91 1.51 
17 24 7.1 66 31 17.3 72 6.3 4.6 2.55 2.15 1.99 11.2 
18 18.2 19.7 127 •22.5 23 32 6.5 4.2 2.45 2.3 1.91 9.1 
19 15.1 11.4 46 38.5 16.9 24.5 5.8 3.85 2.4 2.1 1.91 4.6 
20 14.2 13.0 28 202 15.1 20 5.6 3.65 2.3 2.1 2.05 2.75 

21 12.6 29 24.5 32 14.2 19.9 5.4 3.5 3.05 2.15 2.05 2.1 
22 12.2 37 319 801 15.6 16.0 5.2 3.3 2.85 2.05 1.86 1.91 
23 12.6 16.9 106 119 19.2 14.2 5.6 3.3 2.55 2.05 •1.95 1.82 
24 11.0 47 49 109 14.7 12.6 5.6 3.1 2.4 2.1 1.21 4.7 
25 25.5 

33 

34.5 

17.3 

147 

80 

217 

322 

12.2 11.4 

11.0 

5.2 

5.6 

3.65 

3.5 

2.3 

2.4 

2.1 

2.05 

1.14 3.3 

26 13.0 1.30 2.9 
27 20.5 13.8 241 270 15.4 10.2 5.6 3.1 2.65 2.2 1.86 2.55 
28 16.0 13.4 1.330 305 216 9.5 5.2 3.0 4.2 2.2 1.58 2.1 
29 92 11.0 1,230 125 44 9.3 5.0 3.0 3.85 2.3 1.51 1.99 
30 118 73 196 75 79 9.0 4.8 2.9 2.55 1.84 1.95 
31 43 4T 52 8.7 4T8 2.75 2.1 

Total 1,35a 75 615.1 5,298.0 3,868.0 1,022.4 1,062.9 210.9 146.75 86.20 65.55 59.62 84.69 
Mean 43.6 19.8 177 125 34.1 34.3 6.80 5.06 2.78 2.18 1.92 2.82 
Ac-ft 2,680 1,220 10,510 7,670 2,030 2,110 418 291 171 130 118 168 

Calendar year 1955. Max 
Fiscal year 1955-56: Max 

1,330 
1,330 

Mln 
Mln 

66 
14 

Mean 
Mean 

39.5 
37.9 

Ac-ft 
Ac-ft 

28,620 
27,520 

Peak discharge (base, 2,300 cfs). 
Cfs (8.57 ft). 

-Sept. 29 (4 a.m.) 2,550 cfs (8.78 ft); Oct. 22 (11 a.m.) 2,300 

* Discharge measurement made on this day. 
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Talofofo River near Talofofo--Continued 

Discharge, In cubic feet per second, fiscal year July 1956 to June 1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 3.65 17.2 76 101 26 30.5 22 49 8.1 6.6 *4.0 2.4 
2 2.9 12.2 121 45 23 115 25 19.0 7.6 8.3 3.8 2.4 
3 2.65 9.5 83 35 30.5 76 23 16.0 7.6 11.9 3.8 2.25 
4 3.05 8.4 90 61 22 48 22 16.5 8.1 7.3 3.65 2.2 
5 3.3 7.6 112 59 17.5 40.5 20.5 21 9.8 6.4 3.5 *2.25 

6 2.55 7.9 *61 34 17.5 43 18.0 20 8.9 5.9 3.65 2.05 
7 2.2 6.7 58 27.5 18.0 34 17.0 16.0 7.8 5.5 4.6 1.90 
8 2.2 27.5 74 25.5 17.5 26 16.0 16.2 6.9 5.3 6.9 2.0 
9 22 82 146 25.5 16.0 26 14.2 31 7.6 5.7 5.3 2.1 

10 8.7 17.3 51 29.5 49 24.5 282 17.0 7.3 5.5 4.2 1.80 

11 5.0 15.6 68 57 71 21 62 15.5 6.9 5.3 3.8 1.71 
12 4.8 12.2 90 444 135 18.5 41 al4 7.6 4.8 3.8 1.67 
13 7.4 10.6 50 70 631 18.5 29 al2 7.1 4.4 3.5 1.67 
14 9.1 8.7 38 97 106 905 24.5 10.6 6.6 4.8 3.4 1.57 
15 6.8 28 415 60 49 966 22 10.0 6.4 5.5 3.25 1.53 

16 5.4 15.8 97 73 108 121 20.5 9.5 6.4 4.6 3.1 1.44 
17 *3.85 157 108 139 94 68 99 9.2 6.1 4.4 3.1 1.39 
18 3.3 81 52 120 553 •47 52 8.9 6.1 4.2 3.5 1.39 
19 2.9 23 62 111 130 42 26 *11.9 6.1 4.0 3.4 1.57 
20 2.7 17.5 204 56 89 37 24 10.9 6.1 3.8 3.25 2.85 

21 2.55 15.5 86 40 82 38 56 9.5 6.1 4.4 2.8 3.65 
22 2.45 20.5 60 38 56 31 24.5 9.2 5.7 4.6 6.5 2.25 
23 2.2 32 200 83 66 28.5 19.0 9.2 5.5 4.4 4.6 1.96 
24 12.1 24.5 225 45 49 25.5 17.0 12.0 5.3 4.2 *4.0 1.80 
25 20 18.0 78 113 38 23.5 16.5 11.6 5.7 3.8 3.5 1.80 

26 62 16.5 50 40 35 65 14.6 9.2 5.7 3.65 3.1 1.85 
27 33 

26 
71 

131 
129 
126 

47 
74 

32.5 
29.5 

71 
33 

13.1 
13.5 

8.9 
8.3 

21.5 3.8 
4.2 

2.8 
2.7 

2.05 
28 10.0 2.0 
29 29 118 62 45 28.5 27 19.0 - *7.3 4.6 2.55 1.90 
30 104 93 210 33 31 25 40 6.4 4.0 2.55 1.67 
31 "ST 56 *38.5 26 22 6.1 2.4 

Total 428.75 1,161.7 3,287 2,266.5 2,650.5 3,101.0 1,114.9 412.1 230.4 155.85 115.00 59.07 
Mean 13.8 37.5 110 73.1 88.4 100 36.0 14.7 7.43 5.20 3.71 1.97 
Ac-ft 850 2,300 6,520 4,500 5,260 6,150 2,210 817 457 309 228 117 

Calendar year 1956 . Max 966 
Fiscal year 1956-57 : Max 966 

Mln 
Mln 

1.14 
1.39 

Mean 
Mean 

37.0 
41.0 

Ac-ft 26,880 
Ac-ft 29,720 

Peak discharge (base, 2,300 cf3). 
cfs (8.77 ft). 

-Nov. 13 (1:30 a.m.) 2,300 cfs (8.64 ft); Dec. 14 (11 a.m.) 2,550 

* Discharge measurement made on this day. 
a No gage-height record; discharge estimated on basis of records for nearby stations. 
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Talofofo River near Talofofo—Continued 

Discharge, In cubic feet per second, fiscal year July 1957 to June 1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.57 2.1 43 13.9 87 28.5 11.6 9.5 9.2 4.2 2.35 3.4 
2 1.57 2.05 69 12.0 42 32.5 12.4 8.6 8.9 3.1 2.1 2.3 
3 »1.48 2.0 53 10.9 35.5 31 10.3 10.0 8.3 2.25 2.0 1.96 
4 1.53 2755 28 10.0 *29 28.5 9.5 8.9 8.3 2.2 2.25 1.76 
5 1.57 2.25 19.7 3575 25.5 25 9.5 8.3 9.2 2.25 2.25 1.67 

6 1.67 2.35 35 774 29 22 H 8.1 8.9 2.3 2.05 1.53 
7 1.67 2.55 49 758 24 25 7.8 8.6 7.8 1.90 1767 
8 1.67 5.7 29.5 185 52? 22 18.8 8.1 8.9 2T55 1.80 1.80 
9 1.53 3.65 46 91 360 21 17.5 7.8 8.9 2.7 1.85 2.0 

10 1.53 2.95 21 74 233 21 12.7 7.8 8.3 3.1 1.80 45 

11 1.87 2.8 17.5 51 132 19.5 12.3 7.6 8.9 3.8 1.76 17.4 
12 2.45 2.95 16.5 43 696 17.0 12.7 7.6 9.2 3.25 1.71 6.9 
13 3.25 3.65 14.2 180 234 18.0 14.6 7.8 •9.2 5.1 •1.67 27.5 
14 2.3 6.6 12.7 147 179 18.0 676 7.8 8.9 4.2 1.62 301 
15 1.90 

1.71 
1.67 
1.67 

6.1 

5.3 
5.3 
7.3 

10.9 95 

75 
42 
34 

1,410 

2,040 

21.5 

27 
20 
14.6 

155" 

41 
27.5 
21.5 

7.8 

7.8 
7.8 
8.9 

8.6 

8.3 
8.3 
8.1 

3.4 

3.1 
3.5 
3.65 

1.53 

1.48 
1.44 

"38 

18.0 
11.6 
8.9 

16 19.5 
•48 

20 
17 236 

129 18 1.44 
19 1.62 9.8 18.0 27.5 91 13.9 23.5 9.5 8.1 3.4 1.48 7.3 
20 1.67 9.5 17.5 24.5 74 13.5 26 7.6 7.3 3.1 1.44 6.6 

21 1.71 7.6 12.7 24.5 61 12.7 21 7.3 7.1 3.1 1.48 6.1 
22 1.71 6.9 42 70 •54 12.7 •17.2 776" 7.3 3.1 1.71 7.9 
23 1.71 8.3 84 95 47 12.3 13.9 9.2 7.3 2.8 2.25 6.9 
24 1.67 19.1 35.5 52 42 10.9 12.0 13.6 7.6 2.55 2.1 5.9 
25 1.67 28.5 22 54 42 9.5 10.9 10.3 7.6 2.4 1.71 10.4 

26 1.67 19.3 20.5 59 38.5 9.2 10.6 8.9 7.6 2.3 1.53 8.8 
27 1.71 8.9 17.0 38.5 106 8.6 11.6 9.2 7.6 2.35 1.44 6.9 
28 3.2 89 15.5 274 43 876 10.6 8.9 7.6 2.3 1.57 5.9 
29 3.5 98 13.5 66 38.5 41 10.0 - 7.3 2.4 5.9 5.5 
30 2.55 28 13.9 51 34 19.5 9.8 6.9 5.5 3.5 4.6 
31 2.25 15.0 58 13.9 9.8 5.5 2.55 

Total 59.25 415.55 664.6 3,490.3 7,114.0 598.4 1,218.5 240.3 251.8 97.75 61.66 575.19 
Mean 1.91 13.4 28.8 113 237 19.3 39.3 8.58 8.12 3.26 1.99 19.2 
Ac-ft 118 824 1,710 6,920 14,110 1,190 2,420 477 499 194 122 1,140 

Caler idar yeai • 1957 i   l> lax   2,04 0       Mln 1.39 Mean    4 0.1 Ac- rt    29,0] 0 
Flsca 1 year is 57-58 :   t lax   2,04 0        Mln 1.44 Mean    4 1.1 Ac- ft    29,72 0 

Peak dlscharg e   (base, 2,300 c fs).—Kc v.   16   (a bout 2 a .m.)  3,1 00 cfs   ( 9.56  ft . 
» Discharge measurement made on this day. 
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Ugum River near Talofofo 

Location.—Lat 13°20'00" N., long 144°44'55" E., on left bank 0.3 mile upstream from mouth, 
1.3 miles south of Talofofo, and 4.2 miles north of Inarajan. 

Drainage area.—7.20 sq ml. 

Records available.—June 1952 to June 1958. 

Page.—Water-stage recorder and concrete control. Altitude of gage Is 30 ft (by barometer). 

Average discharge.—6 years, 28.0 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1953-58 are contained In the follow- 
ing table: 

Fiscal 
year 

Maximum Minimum 

Date 
Discharge 

(cfs)t 
Oage height 

(feet) Date 
Discharge 

(cfs) 
Oage height 

(feet) 

1953 
1954 
1955 
1956 
1957 
1958 

Feb. 22, 1953 
Oct. 15, 1953 
Sept. 4, 1954 
Sept.10, 1955 
Dec. 14, 1956 
Oct.  6, 1957 

1,400 
1,620 
1,450 
1,580 
1,570 
1,610 

10.04 
11.72 
10.41 
11.42 
11.30 
11.63 

July 26,27,1952 
June 21, 1954 
June 25-29,1955 
July 5, 1955 
June 16,17,1957 
Aug.  6, 1957 

3.4 
3.85 
3.85 
3.85 
4.1 
3.6 

0.44 
.46 
.46 
.46 
.47 
.45 

t From rating curve extended above 200 cfs on basis of slope-area measurement at gage 
height 11.3 ft. 

1952-58:  Maximum discharge, 1,620 cfs Oct. 15, 1953 (gage height, 11.72 ft), from rating 
curve extended above 200 cfs on basis of slope-area measurement at gage height 11.3 ft; mini- 
mum, 3.4 cfs July 26, 27, 1952. 

RemarkB.—Records good except those for periods of fragmentary, doubtful or no gage-height record, 
and those above 200 cfs, which are poor. 

Rating table, June 18, 1952, to June 30, 1958 (gage height, In feet, and 
discharge, In cubic feet per second) 

0.4 2.6 
.5 4.8 
.6 8.0 
.8 17.5 

1.0 32 
1.3 66 
1.6 115 

2.0 200 
2.5 290 
3.0 375 
4.0 530 
6.0 830 
8.0 1,120 

10.0 1,400 

Discharge, In cubic feet per second, 1952 

June 18  t3.7 
19. 
20. 
21. 
22. 
23. 
24. 

4.5 
3.85 
4.1 
4.8 
5.3 
4.5 

* Discharge measurement made on this day. 
t Result of discharge measurement. 

June 25  4.5 
26. 
27. 
28. 
29. 
30. 

4.8 
4.3 
4.3 
4.1 
4.1 
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Ugum River near Talofofo—Continued 

Discharge,  in cubic feet per second, fiscal year July 1952  to June  1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 18.3 112 12.7 »39.5 29 37 31 12.7 17.5 10.4 
ToTI 

7.6 5.6 
2 TI "ST. 5 33.5 49 26.5 59 24 12.2 17.0 7.6 5.6 
3 6.2 54 18.8 30.5 24 37 22.5 12.2 15.9 10.4 7.3 5.6 
4 13.7 40 13.8 28 22.5 

ll9 
32 21 12.7 23 10.0 7.3 5.6 

5 10.0 25 29.5 23.5 27 24 12.2 T8".2 10.0 7.3 5.3 

6 6.6 14.3 15.4 22.5 33 26.5 22 12.7 15.4 10.0 7.0 5.3 
7 7.0 10.0 13.3 67 50 50 20 15.4 15.4 10.0 7.0 5.3 
8 6.2 12.2 119 29 95 28 19.4 13.8 17.5 10.0 7.0 5.1 
9 5.6 62 137 45 88 25.5 18.8 12.2 18.2 10.0 6.6 4.5 

10 4.6 44 ~38".5 34 91 38 17.5 12.2 16.4 10.0 6.6 •4.5 

11 4.5 29.5 24 35 49 26.5 17.0 12.2 15.4 9.6 6.6 4.8 
12 4.3 24 32.5 23.5 37 29 17.0 13.8 15.4 9.6 6.6 4.8 
13 4.1 20 111 23.5 a31 24 17.0 12.2 14.3 9.6 6.2 4.8 
14 4.1 13.7 109 38 a28 25.5 16.4 11.7 13.3 9.6 6.2 4.8 
15 4.5 27 38 31 a28 23.5 16.4 11.2 13.3 9.2 6.2 5.1 

16 4.3 25 29 29 a70 22 15.9 11.2 12.8 9.2 6.2 5.3 
17 4.1 13.8 22 28 a40 22 15.9 •10.8 13.3 9.2 6.2 4.8 
18 3.85 12.2 20 143 a30 22.5 15.4 10.0 13.3 9.2 6.2 5.1 
19 4.1 10.8 18.2 59 a45 22 14.8 9.6 

1074 
12.7 8.8 6.2 5.3 

20 4.5 13.3 17.0 36 a55 21 14.8 12.2 8.8 6.2 5.3 

21 5.1 11.2 15.9 43 a42 20 14.8 10.0 11.7 8.8 •5.9 5.1 
22 5.3 11.7 14.8 31 a38 20 14.8 528 11.7 8.8 5.9 5.1 
23 4.3 16.4 48 28 a50 41 17.5 ~9"4 11.7 8.4 5.6 

576" 
5.9 

24 4.1 10.0 33.5 82 a33 23.5 15.9 37 11.2 8.0 5.9 
25 3.85 9.6 21 32 a55 30 14.8 25.5 11.2 8.0 5.6 4.8 

26 3.85 10.4 18.8 35.5 a35 23.5 •13.7 22 11.2 8.0 5.6 4.8 
27 3.6 11.7 18.8 28 29.5 22 13.3 20 10.8 8.0 5.9 5.1 
28 BTT 10.8 25 24 29 20 13.8 18.2 ToTS" 8.0 5.6 6.6 
29 10.8 14.8 124 24 41 25.5 13.3 - 10.8 1-4 77S 

5.6 7.6 
30 7.4 21.5 105 62 48 21 14.8 10.8 5.6 675" 
31 17.5 14.8 46 162 13.3 10.8 5.6 

Total 198.95 732.2 1,277.0 1,249.5 1,391.5 1,006.5 540.8 996.1 433.2 275.2 196.6 159.6 
Mean 6.42 23.6 42.6 40.3 46.4 32.5 17.4 35.6 14.0 9.17 6.34 5.32 
Ac-ft 395 1,450 2,530 2,480 2,760 2,000 1,070 1,980 859 546 390 317 

Calei idar yeai - 1952 :  J lax    - Mln - Mean    - Ac-i 't     - 
Plsca 1 year IS 52-53 :   f lax    528 Mln 3.6 Mean    2 3.2 Ac-i t     16,7! 10 

Peak dlscharj e   (base, 1,400 c fs).~P€ b.   22   (] 0 a.m.) 1,400 ci "s   (10.04 ft). 

* I llscharge measure merit mac e on thl s day. 
a 1 lo gage-r leight  re cord;   d] scharge estimate d on bas Is  of re cords fc >r Talofc )fo and  ] iiarajan Rivers. 
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Ugum River near Talofofo—Continued 

Discharge, In cubic feet per second, Fiscal year July 1953 to June 1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 5.1 
4.8 
5.1 

4.3 
4.8 
6.2 

63 
64 

114 

43 
39 
35 

54 
50 
49 

50 
48 
46 

33 
33 
32 

15.9 11.7 7.3 
11.2 

8.4 
5.9 
6.2 

4.5 
2 15.9 

15.4 
11.7 
11.7 

4.5 
3 10.0 4.3 
4 5.6 5.1 69 34 48 45 31 15.4 11.2 10.0 7.3 4T5- 
5 5.3 4.5 54 32 46 45 30 15.4 10.8 8.4 5.3 4.5 

6 5.3 5.6 48 31 46 44 31 15.4 10.8 8.8 5.3 5.1 
7 5.3 6.2 44 38 46 43 30 15.4 10.4 8.0 5.3 5.3 
8 5.1 6.2 42 59 51 42 30 14.8 10.4 8.0 5.1 5.9 
9 4.5 5.3 39 40 46 41 300 14.8 10.0 7.3 5.1 6.2 

10 4.5 16.9 37 33 68 40 100 13.8 10.0 7.3 5.3 5.6 

11 4.3 430 35 30.5 50 40 50 13.8 10.0 7.0 *5.3 5.1 

12 9.4 440 33 30.5 555 45 35 13.8 9.6 7.0 8.4 5.3 

13 8.0 66 30.5 30.5 624 40 *30 13.3 9.6 7.0 6.2 5.1 

14 6.6 42 29 30.5 174 150 25 13.3 9.6 7.0 5.3 4.8 

15 5.9 

5.3 

64 

142 

29.5 

34 

1,380 92 

80 

60 

80 

60 

25 

12.7 

12.7 

9.2 

9.2 

6.6 

6.6 

5.3 

5.3 

4.5 

16 1,220 4.3 
17 5.3 62 27 540 69 60 22.5 12.7 9.2 6.6 5.3 4.3 

18 19.5 290 •38 266 63 50 22 12.7 8.8 6.2 5.6 4.5 
19 7.6 62 36 253 *58 47 21 12.7 8.8 6.S 5.3 5.1 
20 5.9 45 39 231 56 45 20 12.2 8.8 5.9 5.3 4.5 

21 5.3 40 50 138 56 42 21 12.7 8.8 6.6 5.1 4.3 

22 5.6 36 42 101 52 140 20 12.7 8.4 6.6 5.1 14.5 

23 5.1 29.5 31 89 51 60 19.4 12.7 8.4 7.0 5.6 12.2 
24 6.2 96 30.5 81 121 47 18.8 12.7 •8.2 6.6 7.3 •6.6 
25 5.3 49 42 75 65 50 18.8 12.2 7.6 5.9 5.6 9.6 

26 9.7 35 99 69 52 45 18.2 12.2 7.6 5.6 5.3 6.2 
27 
28 

9.2 
6.2 

29.5 
436 

43 
278 

63 
122 

50 
50 

41 
38 

17.5 
17.5 

11.7 
11.7 

7.3 
7.6 

5.9 
5.9 

5.1 
4.8 

5.1 
5.3 

29 5.3 328 70 72 50 36 16.4 - 7.6 5.6 5.1 4.8 
30 4.8 242 50 63 56 35 16.4 7.3 5.9 4.8 4.8 
31 4.8 83 57 34 16.4 7.6 4.5 

Total 195.9 3,112.1 1,640.5 5,326.0 2,928 1,629 1,160.9 380.7 287.9 214.4 174.8 171.1 
Mean 6.32 100 54.7 172 97.6 52.5 37.4 13.6 9.29 7.15 5.64 5.70 
Ac-ft 389 6,170 3,250 10,560 5,810 3,230 2,300 755 571 425 347 339 

Calendar year 1953:  Max    1,380 
Fiscal year  1953-54:   Max    1,380 

Mln 
Mln 

4.3 
4.3 

Mean 
Mean 

47.8 
47.2 

Ac-ft    34,570 
Ac-ft    34,150 

Peak discharge   (base,   1,400 cfs).--0ct.   15  (11 a.m.)   1,620 cfs   (11.72  ft);   Nov.   13  (5   p.m.)   1,580 
cfs   (11.39  ft). 

* Discharge measurement made  on this day. 
Note.—No gage-height  record Dec.   1 to Jan.   13;   discharge  estimated on basis  of records  for 

Inarajan and Talofofo   Rivers. 
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Ugum River near Talofofo—Continued 

Discharge, In cubic feet per second, fiscal year July 1954 to June 1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Peb. Mar. Apr. May June 

1 5.6 44 
7.6 

58 58 •164 •28 17.0 13 H 7.0 4.8 5.6 
2 14.8 34 50 45 28 16.4 12 7.0 4.3 •5.6 
3 176 6.4 33 78 39 26.5 18.2 •12 8.4 7.0 4.3 4.8 
4 6.2 5.3 170" 51 35 25.5 18.8 12.7 8.8 6.6 5.1 4.8 
5 7.6 4.8 242 76 32 25 20 10.6 8.8 6.2 4.5 6.1 

6 5.6 8.0 219 50 29.5 25.5 •17 10.4 8.4 6.2 4.3 5.3 
7 5.1 7.3 91 48 28 27 15 10.4 8.0 6.2 4.5 5.6 
8 4.8 9.5 112 52 27 25 20 10.4 8.0 6.6 5.9 5.1 
9 4.8 20.5 104 51 26.5 25 15 10.4 8.0 7.0 13.2 8.6 

10 5.1 8.8 80 40 25.5 25.5 17 9.6 8.0 7.3 6.2 777 

11 4.5 7.0 46 80 109 24 16 10.0 8.4 7.0 5.1 5.3 
12 4.5 10.5 40 57 40 24 15 10.4 8.8 6.6 4.8 5.1 
13 4.8 13.2 35.5 •38 30.5 24 17 9.6 8.4 6.2 4.5 5.9 
14 6.2 22 270 35 28 23.5 22 9.6 8.0 6.2 5.3 5.1 
15 4.8 

4.8 

10.8 

8.0 

574 

91 

32 

31 

27 

26.5 

23.5 

22.5 

23 

15 

10.0 

9.6 

7.6 

7.6 

•5.9 

5.9 

19,2 4.5 

16 9.1 4.5 
17 5.4 10.6 57 29.5 25 22.5 38 10.4 7.6 5.3 5.9 5.1 
18 11.7 11.7 45 29.5 257 27.5 20 9.6 •7.3 5.3 5.1 4.5 
19 14.3 184 40 29 "48" 21 17 

tf 
7.3 6.2 4.8 4.3 

20 9.0 16T 247 28 43 21 16 7.3 7.0 4.5 4.8 

21 6.2 49 149 28 35 20 15 13.0 7.3 5.6 4.3 4.8 
22 6.2 27 177 31 30.5 21 14 13.8 

TOTT 
8.0 5.3 4.3 4.5 

23 5.6 22.5 82 31 166 20 14 7.6 5.1 ±4 ITT 
4.1 

4.1 
24 5.9 

5.6 
47 

174 
63 
52 

26.5 40 
42 

18.2 
18.2 

14 
16 

9.6 
9.2 

7.6 
6.0 

5.1 
5.1 

4TT 
4.1 25 37 

26 5.3 40 57 39.5 35 17.5 45 9.2 7.6 H 4.1 4.1 
27 4.8 27 50 33 103 17.5 17 9.6 6.0 10.4 4.8 
28 •4.5 19.4 133 30.5 39 17.0 15 10.4 8.0 4.8 6.2 4.3 
29 4.8 17.5 213 28 35 17.5 14 - 7.3 4.8 5.1 5.7 
30 4.5 20 77 29 30.5 17.5 13   7.3 4.8 4.5 5.3 
31 4.5 *13.3 291 17.0 IT 7.3 4.3 

Total 194.9 984.0 3,441.5 1,547.5 1,641.5 695.9 564.4 294.5 246.7 178.9 180.9 152.4 
Mean 6.29 31.7 115 49.9 54.7 22.4 18.2 10.5 7.96 5.96 5.84 5.08 
Ac-ft 387 1,950 6,830 3,070 3,260 1,380 1,120 584 489 355 359 302 

Calendar yeaj - 1954 :  r lax    374 Mln 4.3 Mean    2 9.8 Ac-1 rt    21,63 0 
Fiscal year is 54-55 :   ^ lax   374 Min 4.1 Mean   2 7.7 Ac- rt    20, OS 0 

Peak discnare ,e  (base. 1,400 c fs).--S« Pt.   4   0 .0 p.m.) 1,450 cl •s  (10.4J .  ft). 

• Discharge measurement made on this day. 
Note.—Doubtful or no gage-height record Aug. 21-30, Sept. 4, 18-20, Sept. 30 to Oct. 12, Nov. 12- 

50, Jan. 5 to Peb. 3; discharge estimated on basis of records for Inarajan and other nearby stations. 
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Ugum River near Talofofo—Continued 

Discharge,  In cubic feet per second, fiscal year July 1955  to June  1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 5.3 18 334 116 36 22.5 18 9.6 7.0 6.6 5.3 6.6 
2 5.1 12 36 67 32 19.4 15 8.8 7.3 •5.9 5.1 5.9 
3 4.3 11 29 108 30 17.5 30 9.6 7.3 5.9 5.1 5.3 
4 4.5 13 21.5 41 29 17.0 16 10.4 7.0 5.6 6.8 5.6 
5 4.1 9.0 29 60 28 15.9 14 9.2 7.0 5.9 5.1 5.6 

6 84 8.5 22 39 25 •16.2 20 8.8 7.0 5.9 4.8 5.1 
7 29.5 8.0 23 32 22.5 15.4 15 10.0 6.6 5.3 4.8 4.5 
8 34.5 7.5 19.4 30 24.5 17.0 13 12.7 6.2 5.1 5.1 7.6 
9 34.5 7.5 14.3 27 22 15.4 •13 14.3 6.2 5.1 4.8 5.1 

10 12.2 7.7 179 25 28.5 14.3 11.7 10.8 11.4 5.1 4.5 4.5 

11 17.7 8.5 87 28 21.5 14.3 13.3 9.6 8.0 5.1 4.5 5.3 
12 38.5 7.9 43 24 20 34.5 11.7 9.2 7.6 5.1 4.5 4.8 
13 23 7.3 28 25 20 24 11.7 8.8 7.0 4.8 5.1 4.5 
14 •13.4 7.0 22 23 19.4 23 11.2 9.6 6.2 5.1 4.5 5.3 
15 10.0 T^ 19.4 21 18.8 18.2 10.8 8.8 6.6 5.6 4.3 4.5 

16 65 8.5 60 20 18.8 211 11.2 •11.0 7.3 4.5 4.3 4.3 
17 20 •7.5 43 22 19.4 40 10.8 9.6 7.0 BTff 4.3 17.9 
18 14 10.0 59 19 19.4 28 11.2 9.2 6.6 5.1 4.3 35 
19 11 8.4 28 25 17.0 22 10.8 9.2 6.6 4.5 4.3 12.2 
20 10 10.9 24 75 17.0 22 10.4 8.8 5.9 4.8 4.8 7.0 

21 9.0 8.0 22.5 27 17.0 19 10.4 8.8 7.0 5.1 4.3 6.6 
22 9.5 8.4 •91 210 18.2 18 10.0 8.8 5.9 4.5 •4.3 5.3 
23 10 8.0 44 "57 21 18 10.8 8.4 5.9 4.8 4.3 5.1 
24 8.5 11.5 28.5 51 17.0 16 10.4 8.4 5.3 4.5 4.3 7.6 
25 11 

13 

8.8 

7.6 

75 

33.5 

89 

58 

15.9 15 

14 

9.6 

10.4 

9.6 

8.4 

5.3 

5.3 

4.5 

4.5 

4.5 

6.2 

8.2 

26 17.0 8.4 
27 11 7.3 127 •108 17.5 14 10.4 7.6 6.6 5.1 6.2 7.0 
28 9.0 

11 
7.0 
7.0 

•427 
236 

98 
75 

112 
28 

13 
12 

9.6 
9.6 

7.3 
7.0 

20.5 5.1 
6.6 

5.1 
6.2 

6.6 
29 9.2 5.9 
30 20 9.1 53 45 52 T5~ 9.6 7.0 7.0, 7.0 5.3 
31 40 22. 38 12 9.6 6.6 7.5 

Total 592.6 289.9 2,258.1 1,683 784.4 770.6 389.2 272.3 226.4 158.3 156.0 222.6 
Mean 19.1 9.35 75.3 54.3 26.1 24.9 12.6 9.39 7.30 5.28 5.03 7.42 
Ao-ft 1,180 575 4,480 3,340 1,560 1,530 772 540 449 314 309 442 

Calendar year 1955 ;   Max 
Fiscal year 1955-56 :  Max 

427 
427 

Mln 
Min 

4.1 
4.1 

Mean 
Mean 

21.9 
21.3 

Ac-ft 
Ac-ft 

15,870 
15,490 

10  (9 p.m.)   1,580 Peak discharge   (base,   1,400 cfs).—Sept.   1  (4:30 a.m.)   1,450 cfs   (10.37 ft)j   Sept. 
cfs   (11.42  ft). 

* Discharge measurement made  on this day. 
Note.—Doubtful or no gage-height  record July 16 to Aug.   17,  Oct.   4-21,  23,   24,  26,  Oct.   29 to 

Nov.  4,  Dec.  17 to Jan.   9j  discharge estimated on basis of recorder graph and records for Talofofo 
and Inarajan Rivers. 
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Ugum River near Talofofo—Continued 

Discharge, In cubic feet per second, fiscal year July 1956 to June 1957 

Day July Aug. Sept. Oct. Nov. Dec. 
  

Jan. Feb. Mar. Apr. May June 

1 5.9 15.4 f72 35 25 31 23 15.4 10.4 9.6 8.0 5.3 
2 5.6 11.2 f48 27 22.5 102 26 14.3 10.0 12.2 6.2 5.1 
3 5.9 9.6 f60 25 48 42 23.5 15.4 9.6 12.7 6.2 4.8 
4 5.3 8.4 a35 30 24 34 22 18.8 11.6 9.2 6.2 5.1 
5 5.1 8.8 f37.5 39.5 21.5 29.5 20 22. •14.5 8.8 7.0 4.8 

6 5.1 7.3 a24 25 21 43 20 15.4 11.7 8.4 5.9 4.8 
7 5.1 7.3 f42 22.5 26.5 26.5 19.4 14.3 10.4 8.0 8.1 4.8 
8 6.5 44 a33 24 21 23.5 18.8 20.5 10.0 7.6 9.6 5.6 
9 14.4 54 a90 22.5 22 22.5 18.8 14.8 10.8 8.0 7.0 5.1 

10 11.1 19.3 a28 25.5 74 22 88 13.8 10.0 7.6 5.9 4.8 

11 11.9 17.5 a80 62 34 20 29 13.3 9.6 7.6 5.6 5.3 
12 10.5 11.2 f45 171 148 20 23.5 13.3 10.4 7.3 5.6 5.9 
13 16.2 

f50 
10.4 
9.2 

a28 
f23 

34 
36 

fl35 
f45 

19.5 20 
18.8 

12.7 
12.2 

9.6 
9.2 

7.3 
8.0 

5.6 
5.6 

6.6 
•4.8 14 *402 

15 15.5 1Z.7 240 55 *f26.5 351 18.8 11.7 9.2 7.6 5.6 4.5 

16 9.6 10.0 38 39.5 123 55 •18.8 11.2 8.8 7.0 5.6 4.3 
17 7.6 25 35.5 29 65 •37 37.5 11.2 8.8 7.0 5.3 4.3 
18 •7.3 21 30.5 41 183 32 19.4 11.2 8.8 7.0 9.2 4.3 
19 5.9 11.2 32.5 46 *46 30.5 18.8 14.3 8.8 7.0 5.9 4.8 
20 5.6 9.6 143 29.5 37 29 21 14.8 8.8 6.6 5.3 13.4 

21 5.3 8.8 39 25.5 31 29.5 18.8 11.7 8.4 7.3 14 
ITJT? 

8.4 
22 5.3 

5.1 
10.0 
13.0 

30.5 
115 

25 
26.5 

30.5 
43 

26.5 
25.5 

17.0 
16.4 

11.7 
13.8 

8.4 
B.Oi 

7.0 
7.0 

5.6 
5.1 23 8.6 

24 4.6 10.4 121 25.5 29.5 25 16.4 14.3 870 7.0 7.0 4.8 
25 5.6 9.2 39 41 25.5 24 15.9 12.7 8.4 6.6 6.2 7.6 

26 33.5 16.5 30.5 26.5 26.5 35.5 15.9 11.7 8.0 6.6 5.9 5.6 
27 18.3 

22.5 
28.5 

132 
75 

•226 

35.5 
61 
33 

25.5 
160 

46 

25 
23.5 
25 

35 
25.5 
24 

15.4 
14.8 

11.2 
10.8 

16.6 6.2 
7.0 
6.6 

5.6 
5.3 
5.3 

4.8 
4.5 
4.5 

28 10.8 
8.8 29 24.5 - 

30 107 f55 84 33.5 25.5 22.5 15.9 8.4 •6.2 5.3 4.5 
31 *zS f33.5 30 23.5 16.4 8.4 5.1 

Total 471.0 912.5 1,753.5 1,284.0 1,433.0 1,668.5 692.5 388.5 303.2 232.0 206.4 163.8 
Mean 15.2 29.4 58.4 41.4 47.8 53.8 22.3 13.9 9.78 7.73 6.66 5.46 
Ac-ft 934 1,810 3,480 2,550 2,840 3,310 1,370 771 601 460 409 325 

Calei idar yea -   1956;   ^ lax    402 Min 4.3 Mean    1 4.4 Ac- rt   17,7: >0 
Flsca 1 year 1! )56-57:   ^ lax    402 Mln 4.3 Mean    i 6.1 Ac- rt   18,8( >0 

Peak dlscharf ;e  [base, 
ft);   Dec 

1,400 c fa).--A\ ig.   29   (! >:30 p.m )   1,460 cfs   (10 52   ft)) Sept.   1! >   (9 a.m )   1,400 
Cfi >   (10.02 .   14   (9 a.m.)   1 570 cfs (11.30 1 't). 
* Discharge measurement made on this day. 
a No gage-height record; discharge estimated on basis of records for Inarajan River. 
f Fragmentary gage-height record; discharge computed from partly estimated gage heights. 
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Ugum River near Talofofo—Continued 

Discharge,  In cubic  feet per second. fiscal year July 1957  to June   1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 4.5 
4.8 
4.3 

4.1 
3.85 

55 
76 
58 

11.7 
10.4 
9.6 

35.5 
20 
19.2 

29 
30.5 

15.4 
14.3 
14.3 

13.3 9.2 
8.8 
8.4 

6.6 
6.6 
6.2 

5.6 
5.6 
5.3 

20.5 
2 12.2 

12.2 
7.6 

3 3.85 28 5.6 
4 4.5 3.85 33 976" 17.0 27 14.3 11.2 8.4 6.2 6.2 5.1 
5 5.1 4.5 26 87 16.4 25.5 14.8 11.2 8.4 5.9 6.2 4.8 

6 5.1 4.1 22 404 15.4 25 13.8 10.8 8.0 5.9 5.6 4.5 
7 4.8 4.3 19.9 126 15.4 25 14.8 10.8 8.8 5.9 5.3 573" 
8 4.5 4.3 19.4 51 276 23.5 24.5 11.2 9.6 5.9 5.3 5.1 
9 4.5 4.1 15.9 *51 65 23.5 14.8 10.8 8.0 5.6 5.0 5.3 

10 4.8 5.1 18.1 34 55 22.5 13.8 10.8 8.0 6.2 5.0 53 

11 7.0 4.1 17.2 26.5 43 22 14.8 10.8 *8.0 5.9 5.0 24 
12 12.7 4.1 15.4 25 372 22.5 14.8 10.8 8.4 5.6 4.8 10.8 
13 17.4 5.1 

9.0 
14.8 
12.7 

40 
32.5 

66 
48 

21.5 
21.5 

16.4 
177 

10.4 
10.4 

7.6 
7.6 

9.4 
7.0 

*4.5 
4.3 

32 
14 7.0 249 
15 5.3 5.1 10.8 29.5 578 26.5 37.5 10.0 7.6 5.9 4.3 29.5 

16 4.8 4.5 11.7 26.5 479 25.5 22.5 10.0 7.3 5.9 4.3 16.7 
17 4.5 6.3 11.7 21.5 81 21.5 •19.4 9.6 7.3 7.9 4.1 12.3 
18 4.3 16.2 10.4 20 62 20 17.5 10.8 7.3 7.0 4.3 10.4 
19 4.3 23 20.5 20 54 18.8 17.5 11.7 7.0 7.0 4.3 9.2 
20 4.8 13.7 15.4 18.8 51 18.8 27 9.6 7.0 5.9 4.3 8.8 

21 4.3 9.2 11.2 21 45 19.4 19.4 9.2 7.0 6.2 4.3 9.2 
22 4.5 9.6 40 62 41 18.2 16.4 9.2 7.0 5.9 5.3 8.8 
23 5.1 13.7 24.5 33.5 39 17.5 15.4 9.6 6.6 5.6 6.7 8.8 
24 4.3 21 29.5 26 38 17.0 14.3 12.2 6.6 5.6 4.8 9.2 
25 4.3 21 34.5 •23 40 16.4 13.8 10.8 7.0 5.3 4.3 8.8 

26 4.1 19.3 17.5 25 35 15.9 13.3 9.2 6.6 5.3 4.3 7.6 
27 4.3 •10.0 15.4 23 37 15.4 14.8 9.2 6.6 5.6 4.1 9.6 
28 
29 

4.5 
5.1 
4.3 

80 
48 
19.6 

14.3 
12.2 
13.3 

29.5 
21 
31.5 

34 
32 
30.5 

15.9 
18.8 
15.9 

13.8 
12.7 
12.2 

8.8 6.2 
6.6 
9.5 

5.6 
7.3 
5.6 

5.1 
14.5 

8.4 
8.0 

30 8.0 7.0 
31 4.1 12.2 22 15.4 12.2 7.3 7.5 

Total 167.9 396.75 696.3 1,372.1 2,740.4 663.9 677.5 296.8 237.7 186.5 168.2 604.9 
Mean 5.42 12.8 23.2 44.3 91.3 21.4 21.9 10.6 7.67 6.22 5.43 20.2 
Ac-ft 333 787 1,380 2,720 5,440 1,320 1,340 589 471 370 334 1,200 

Calendar year 1957:   Max 
Fljcal year  1957-58 :   Max 

578 
578 

Mln 
Mln 

3.85 
3.85 

Mean 
Mean 

22 
22.5 

Ac-ft 
Ac-ft 

15,920 
16,280 

Peak discharge   (base,   1,400 cfs).— Oct.   6   (8:30 a.m.)   1,610 cfs   (11.63  ft);   Nov.   15   (10:30 p.m.) 
1,600 cfs   (11.52  ft). 

* Discharge measurement made on this day. 
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Ylig River near Yona 

Location.--Lat 13°23'20" N., long 144°45l00" E., on right bank 2 miles upstream from mouth, 
2.1 miles southwest of Yona, and 5.8 miles south of Agana. 

Drainage area.—6.58 sq ml. 

Records available.—June 1952 to June 1958. 

Page.—Water-stage recorder and concrete control. Altitude of gage Is 20 ft (by barometer). 

Average discharge.—6 years, 23.0 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1953-58 are contained In the follow- 
ing table: 

Maximum Minimum 
Fiscal 
year Date Discharge 

(cfs)t 
Oage height 

(feet) Date Discharge 
(cfs) 

Oage height 
(feet) 

1953 Sept. 8, 1952 2,520 14.47 June 14, 1953 0.51 0.23 
1954 Oct. 15, 1953 4,040 19.36 June 21,22,1954 .36 .20 
1955 Sept. 1, 1954 2,400 14.01 July 31, Aug. 1, 

1954 
.56 .24 

1956 July 6, 1955 2,020 11.87 May 12-16, 1956 
June 28,29,1957 

.56 .24 
1957 Oct. 17, 1956 2,150 12.45 .36 .20 
1958 Nov. 15, 1957 2,810 14.70 July 27, 28, 

Aug. 3-5,1957 
.28 .18 

t Prom rating curve extended above 260 cfs on basis of slope-area measurement at gage 
height 14.01 ft. 

1952-58:  Maximum discharge, 4,040 cfs Oct. 15, 1953 (gage height, 19.36 ft), from rating 
curve extended above 260 cfs on basis of slope-area measurement at gage height 14.0 ft; mini- 
mum, 0.28 cfs July 27, 28, Aug. 3-5, 1957. 

Remarks.—Records good except those for periods of no gage-height record, which are fair for 1953- 
55, and poor for 1956. 

Rating tables, June 17, 1952, to June 30, 1958 (gage height. In feet, and 
discharge, In cubic feet per second) 

June 17, 1952, 
to June 30, 1955 

July 1, 1955, 
to June 30, 1958 

0.2 0.36 0.7 7.4 3.0 233 
.3 .96 .9 13.5 5.0 500 
.4 1.93 1.1 21.5 7.0 830 
.5 3.3 1.4 42 10.0 1,420 
.6 5.1 1.8 95 13.0 2,150 

3.0 
4.0 

233 
363 

Note.—Same 8B 
preceding table 
below 3.0 ft. 

Discharge, In cubic feet per second, 1952 

June 17  to.78 
18. 
19. 
20. 
21. 
22. 
23. 

t Result of discharge measurement. 

.51 

.41 

.36 

.36 

.36 

.46 

June 24 0.82 
25. 
26. 
27. 
28. 
29. 
30. 

.82 

.75 

.75 

.61 

.56 

.61 
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Yllg River near Yona—Continued 

Discharge, In cubic feet per second. fiscal year July 1952 to June 1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 4.8 30 18.8 38 30.5 90 21 6.0 15.4 4.7 2.3 1.51 
2 2.05 28.5 23.5 116 26.5 38 17.8 5.8 14.3 4.5 2.3 1.23 
3 1.71 57 19.0 35.5 24 27 15.4 5.8 13.2 4.1 2.05 1.14 
4 68 

8.3 
71 
39 

16.6 
14.3 

59 
39 

23.5 
107 

24 
22 

13.5 
25 

6.0 
5.3 

16.2 4.1 
3.9 

1.93 
1.93 

•1.14 
5 12.9 .96 

6 4.1 37 12.9 33.5 33.5 21 15.4 5.8 11.6 3.9 1.81 .96 
7 4.3 

2.85 
19.0 
17.4 

11.6 57 
30.5 

51 
134 

74 
24 

13.5 
12.5 

18.2 
8.6 

10.9 
10.9 

3.9 
3.75 

1.81 
•1.71 

.96 
8 323 .89 
9 2.3 42 78 47 187 22.5 11.9 6.7 10.6 3.6 1.71 .82 

10 1.93 33 99 65 "98 21 11.3 6.0 10.0 3.45 1.61 .75 

11 1.81 51 29 33.5 72 20.5 10.9 5.8 9.7 3.45 1.51 .68 
12 1.51 76 75 28.5 48 19.0 10.6 8.6 8.8 5.1 1.51 .61 
13 1.32 27 353 26.5 36.5 17.8 10.3 6.2 8.3 4.7 1.41 .61 
14 1.23 20.5 78 40 31 19.0 10.3 5.6 7.7 3.3 1.41 .56 
15 2.55 41 44 32.5 28.5 17.4 9.7 5.1 7.7 3.3 1.41 .56 

16 4.6 27 74 27.5 87 15.4 9.1 •5.8 7.2 3.15 1.71 .56 
17 2.05 23 30.5 58 43 14.7 8.8 5.3 6.9 3.0 1.93 .61 
18 4.6 17.8 26.5 43 30 14.7 8.3 4.7 8.6 3.0 1.71 .56 
19 3.75 15.4 22.5 31 26.5 13.5 8.3 4.5 7.0 2.85 1.93 .75 
20 2.15 15.4 19.9 25.5 71 13.2 8.0 4.7 6.7 2.7 1.61 .75 

21 2.3 12.9 17.8 74 31 12.5 8.0 4.7 6.2 2.7 1.61 .68 
22 4.3 11.9 16.2 233 33.5 •12.2 7.4 431 6.2 2.55 1.61 .68 
23 2.7 38.5 102 ~50" 82 52 7.7 122 6.2 2.55 1.51 .82 
24 2.3 13.5 33.5 86 32 14.3 7.4 40 5.8 2.55 1.41 .96 
25 2.55 11.9 •24.5 36.5 •29 43 6.9 26.5 5.8 2.55 1.41 .89 

26 1.93 11.6 21 33.5 26.5 16.2 •6.7 21.5 5.3 2.55 1.32 .89 
27 1.81 

2.3 
10.9 19.4 

35 
27 
23.5 

23 
34 

13.5 
13.5 

6.5 
6.5 

19.9 
17.0 

5.3 
5.1 

2.4 
2.15 

1.23 
1.14 

.61 
28 16.6 1.81 
29 10.1 20.5 161 21.5 77 25 6.2 - 4.9 2.05 T7I4- 3.0 

T751 30 4.7 16.4 73 166 31 13.2 8"^ 4.7 5T5B" 1.23 
31 5.6 19.6 48 90 6.2 4.7 1.61 

Total 166.50 872.3 1,872.5 1,665.5 1,587.5 834.1 329.7 813.1 264.8 98.55 50.52 28.76 
Mean 5.37 28.1 62.4 53.7 52.9 26.9 10.6 29.0 8.54 3.28 1.63 0.959 
Ao-ft 330 1,730 3,710 3,300 3,150 1,650 654 1,610 525 195 100 57 

Calendar year 1952.  Max    - 
Fiscal year  1952-53:  Max    431 

Mln 
Mln 0.56 

Mean 
Mean    23.5 

Ac-ft    - 
Ac-ft    17,010 

Peak discharge   (base,  2,000 cfs).—Sept.   8  (9 p.m.)  2,520 cfs  (14.47 ft)j  Sept.   13  (1 p.m.)  2,020 
cfs  (12.52  ft). 

• Discharge measurement made on this day. 
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Yllg River near Yona--Contlnued 

Discharge, In cubic feet per second, fiscal year July 1953 to June 1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.05 3.15 47 20.5 20.5 35 12 6.9 4.5 1.61 1.32 0.56 
2 .82 3.6 41 18.6 18.6 28 15 6.7 3.9 2.4 1.23 .56 
3 .75 3.75 95 17.0 18.2 25 13 6.5 3.75 2.55 .96 .51 
4 .82 3.0 45 16.6 17.8 25 15 6.2 3.45 2.3 .82 .46 
5 .82 2.55 35.5 15.8 16.2 23 11 6.0 3.3 1.93 .82 .51 

6 2.05 4.9 28.5 14.7 16.2 20 13 6.0 3.0 1.71 .62 1.93 
7 1.71 4.5 25.5 16.4 14.7 19 12 5.8 3.0 1.61 .75 1.93 
8 1.05 3.75 23 15.4 13.9 18 11 5.6 3.0 1.71 .75 1.23 
9 .82 

.82 
5.8 

96 
20.5 
20.5 

14.3 
12.9 

13.5 17 
19 

540 
"90" 

5.6 
5.1 

2.85 
3.0 

1.61 
1.51 

.68 

.68 
1.41 

10 49 1.23 

11 .75 588 18.6 13.2 36 17 »25 4.9 3.45 1.32 ».82 .89 
12 .96 464 19.4 19.6 261 15 17.4 4.9 3.15 1.23 1.61 .82 
13 .89 86 16.6 14.7 988 15 15.8 4.7 3.0 1.41 1.61 .75 
14 7.8 63 15.4 15.4 129 39 14.7 4.7 2.85 1.61 .96 .68 
15 10.1 

*6.3 

71 

154 

15.4 

20 

2.050 61 

41 

30 

66 

U.7 

12.9 

4.5 

4.5 

2.4 

2.55 

1.32 

1.23 

.82 

.75 

.68 

16 1,120 ».56 
17 17.0 

10.0 
82 

308 
15.1 379 

182 
34 

•30.5 
56 
30 

12.5 
11.6 

4.5 
4.5 

2.55 
2.55 

1.14 
1.14 

.75 

.75 
.51 

18 •26 .46 
19 4.7 86 46 114 26 23 11.3 4.1 2.7 1.23 1.05 .46 
20 3.0 47 55 206 23.5 21 10.9 5.3 2.55 1.23 .89 .41 

21 2.85 36.5 110 80 22 19 10.9 4.5 2.3 1.14 .82 .36 
22 2.3 28.5 50 •52 21 27 10.3 3.9 2.3 1.14 .75 1.33 
23 2.15 25 32 44 18 20 9.4 3.75 2.3 1.14 .82 4.1 
24 2.85 114 26 38 300 18 9.1 3.6 •2.05 1.14 1.61 177/1 
25 2.15 63 32 32.5 100 19 8.6 3.6 1.81 1.14 1.32 1.61 

26 20 36.5 28.5 28.5 40 18 8.3 3.75 1.71 1.14 .89 1.51 
27 21 28.5 26 26 25 17 8.0 8.4 1.61 1.05 .75 1.14 
28 10.3 307 41 26 22 15 8.0 6.0 1.61 .96 .61 .82 
29 5.8 207 25 26.5 21 14 7.4 - 1.61 .82 .61 .75 
30 4.5 171 23 26 63 17 7.4 1.61 782 .68 .68 
31 3.75 72 21 14 6.9 1.61 .61 

Total 149.86 3,169.00 1,022.5 4,676.6 2,460.6 739 973.1 144.50 82.02 42.29 28.31 30.46 
Mean 4.83 102 34.1 151 82.0 23.8 31.4 5.16 2.65 1.41 0.913 1.02 
Ao-ft 297 6,290 2,030 9,280 4,880 1,470 1,930 287 163 84 56 60 

Calendar year 1953.   Max    2,050 
Fiscal year 1953-54 :   Max    2,050 

Mln 
Mln 

0.56 
0.36 

Mean 
Mean 

37.8 
37.0 

Ac-ft 
Ac-ft 

27,390 
26,830 

Peak discharge   (base,   2,000 cfs).--Aug.   11  (8:30 p.m.)   2,050 cfs  (12.57  ft);   Oct.   15  (9  a.m.)  4,040 
cfs   (19.36  ft);   Nov.   13  (4 p.m.)  3,660 cfs   (18.34  ft). 

* Discharge  measurement made  on this day. 
Note.—No gage-height record Nov.   21 to Jan.   11;   discharge  estimated  on basis  of records  for 

stations  on nearby streams  and rainfall records. 
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Yllg River near Yona—Continued 

Discharge,   In cubic  feet per second,   fiscal year July 1954  to June  1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.75 
1.86 

0.61 •329 
81 

56 
36.5 

53 
34 

36 
•21 

7.2 
6.9 

6.0 
•5.3 

3.45 
3.15 

1.93 
1.93 

3.3 
1.61 

2.75 
2 .68 2.55 
3 1.68 .68 69 58 29 18.6 8.0 5.6 2.85 1.81 1.32 1.61 
4 1.05 .68 134 30.5 27.5 17.4 •13.5 6.0 2.85 1.71 1.32 2.55 
5 1.05 .75 85 51 23 16.6 14.6 4.9 3.15 1.71 1.23 2.8 

6 1.05 1.38 78 31 22 16.6 8.3 4.7 2.85 1.61 1.05 1.71 
7 2.5 2.7 53 29 20.5 17.7 7.2 4.7 2.7 1.81 1.05 •12.6 
8 1.32 2.1 102 75 19.9 16.6 14.4 4.5 2.55 2.15 1.84 3.5 
9 .96 

.86 
10.8 
3.0 

89 
69 

•97 
34 

18.2 
17.8 

15.1 
18.2 

8.8 
14.4 

4.5 
4.3 

2.55 
2.55 

2.55 6.7 
2.7 

65 
10 2.3 10". 4 

11 .76 1.93 35.5 57 140 17.5 11.3 4.3 3.0 1.71 1.71 5.8 
12 .68 

.68 
4.4 
4.8 

28.5 45 
30 

~30".5 
22.5 

13.5 
12.5 

9.2 
8.6 

4.1 
3.9 

2.85 
2.7 

1.51 
1.41 

1.41 
1.41 

4.5 
13 35.5 4.3 
14 .74 18.8 327 25 20.5 12.2 14.8 3.9 2.55 •1.41 1.41 3.6 
15 .78 5.5 321 22 18.6 11.9 14.7 4.5 •2.3 1.71 7.5 3.0 

16 .75 3.15 98 20.5 18.2 12.5 10.6 4.3 2.3 1.61 3.9 2.55 
17 .90 2.7 52 19.0 16.6 12.2 10.3 8.1 2.3 1.41 2.15 2.85 
18 1.7 16.5 39.5 17.8 52~ 12.2 8.8 6.2 2.15 1.32 1.61 2.55 
19 2.0 31 33.5 16.2 25 10.9 8.0 4.1 2.15 1.61 1.41 2.3 
20 1.6 39 213 15.4 34 10.3 8.3 3.75 2.05 2.15 1.41 2.4 

21 1.2 17.3 100 31.5 21.5 10.3 7.7 4.9 2.15 1.71 1.32 2.3 
22 1.0 8.3 150 22 20.5 9.7 6.9 4.9 2.4 1.41 1.23 2.15 
23 .90 5.8 71 19.9 118 9.4 6.7 4.1 2.15 1.23 1.05 1.93 
24 .95 •47 49 17.0 42 8.6 6.5 3.75 2.05 1.14 .96 1.81 
25 1.0 153 38.5 16.1 28.5 8.6 11.7 4.1 2.05 1.51 .96 1.81 

26 .84 28.5 85 39 23 8.3 13.6 3.6 2.15 1.61 .96 2.75 
27 .74 26 39.5 36.5 58 8.0 7.7 3.6 2.4 1.14 2.1 2.15 
28 ».68 17.0 112 22.5 26.5 7.7 6.7 3.9 2.55 1.05 1.93 1.93 
29 .68 162 138 31.5 23.5 8.3 6.7 - 2.05 T77J5 1.41 2.3 
30 .68 52 68 90 22.5 7.7 6.2 1.93 1.40 1.05 7.7 
31 .68 27.5 190 7^2 6.0 1.81 .89 

Total 33.02 695.56 3,123.5 1,281.9 1,066.8 413.3 294.3 130.50 76.69 48.61 59.90 166.15 
Mean 1.07 22.4 104 41.4 35.6 13.3 9.49 4.66 2.47 1.62 1.93 5.54 
Ao-ft 65 1,380 6,200 2,540 2,120 820 584 259 152 96 119 330 

Calendar year 1954 ;  Max    540 
Fiscal year  1954-55 :   Max    329 

Mln    0.36 
Mln    0.61 

Mean    21.7 
Mean    20.2 

Ac-ft    15,700 
Ac-ft    14,660 

Peak discharge   (base,  2,000 cfs).--Sept.   1  (11:30 a.m.)   2,400 cfs   (14.01  ft). 

•-Discharge measurement made on this day. 
Note.—No gage-height record July 10-27;  discharge estimated on basis of recorded range In stage 

and records for nearby stations. 
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Yllg River near Yona—Continued 

Discharge,  In cubic  feet per second, flBcal year July 1955 to June  1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 8.8 28.5 130 a75 25 14.3 9,2. 
1T73 

3.75 2.15 
«T72S 

1.14 2.15 
2 5.7 21 23 a50 25 12.5 3.45 2.15 .89 1.51 
3 3.15 18.6 46 a75 22.5 11.6 8.0 4.1 2.15 1.23 1.05 1.51 
4 2.4 16.6 19.4 47 21.5 10.6 6.7 4.5 2.05 1.14 1.05 1.41 
5 2.15 14.7 17.8 34 21 10.0 •6.4 3.3 2.05 1.05 1.14 1.61 

6 291 13.9 16.6 50 18.2 9.4 6.9 3.15 1.93 1.05 .96 1.32 
7 *62 13.5 21.5 .31 16.6 9.4 6.7 4.5 1.81 1.05 .75 1.05 
8 177 11.9 13.9 25.5 16.2 11.6 6.0 7.0 1.71 1.23 .75 1.05 
9 74 11.3 13.2 23.5 14.7 9.4 6.0 15.8 1.61 1.14 .75 1.14 

10 26 10.9 31.5 21 29 10.4 5.8 6.3 1.93 1.14 .75 .82 

11 73 11.3 38.5 22.5 15.4 10.0 6.0 4.5 2.05 1.05 .61 .75 
12 98 10.0 40 19.4 13.5 20 5.6 3.6 1.81 .89 .56 4.9 
13 46 9.1 19.4 91 13.5 16.2 5.3 3.45 1.71 .89 .56 1.78 
14 28.5 8.6 18.2 26.5 12.2 13.3 4.9 3.3 1.61 .89 .56 1.23 
15 21.5 8.3 17.4 21.5 11.6 10.0 4.9 »3.1 1.61 .89 .56 1.05 

16 67 •8.0 17.6 18.2 12.8 102 5.3 3.75 1.81 .82 .56 .96 
17 24 7.7 22.5 17.0 12.8 18.3 4.9 3.15 1.81 1.14 .68 .89 
18 20.5 14.3 20.5 19.6 13.5 14.7 4.9 3.0 1.71 1.32 1.05 6.7 
19 17.0 9.1 •15.1 16.3 10.0 14.8 4.7 2.85 1.81 1.14 .96 15.5 
20 16.2 13.9 14.3 22 9.4 11.9 4.5 2.7 1.71 .89 5«. 2 3.15 

21 14.3 12.0 20 15.4 9.7 11.9 4.3 2.7 2.05 .89 2.45 2.05 
22 13.9 12.2 132 189" 13.1 10.3 4.1 2.55 2.15 .89 •1.23 1.71 
23 12.9 9.4 36.5 45 16.3 10.0 4.3 2.55 1.81 .89 1.23 1.51 
24 11.6 32.5 26 35 9.4 9.4 4.1 2.4 1.61 .89 .82 1.71 
25 11.8 46 33 66 8.7 8.8 3.75 3.15 1.41 .75 .75 2.15 

26 21.5 15.4 40 •35.5 9.8 8.6 4.3 2.85 1.41 .68 3.0 3.15 
27 14.6 17.0 59 133 30.5 8.0 4.1 2.4 1.61 .75 2.7 2.7 
28 11.9 10.9 330 100 89 7.7 3.75 2.3 2.4 .89 1.71 1.81 
29 124 9.4 a300 53 20 7.4 3.6 2.15 2.7 1.05 1.51 1.51 
30 69 39.5 a60 37.5 •21.5 7.2 3.45 TTTl 1.32 8.5 

377 
1.41 

31 37.5 37.5 28.5 6.9 3.45 1.41 

Total 1,406.90 503.0 1,592.9 1,443.9 562.4 436.6 164.20 110.30 57.45 30.59 47.43 70.19 
Mean 45.4 16.2 53.1 46.6 18.7 14.1 5.30 3.80 1.85 1.02 1.53 2.34 
Ac-ft 2,790 998 3,160 2,860 1,120 866 326 219 114 61 94 139 

Calendar year 1955 ; Max 
Fiscal year 1955-56 : Max 

330 
330 

Mln 
Mln 

0.89 
0.56 

Mean 
Mean 

18.4 
17.6 

Ac-ft 
Ac-ft 

13,330 
12,750 

Peak discharge (base, 2,000 cfs).—July 6 (5 p.m.) 2,020 cfs (11.87 ft). 

* Discharge measurement made on this day. 
a .No gage-height record,- discharge estimated on basis of records for nearby stations. 
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Yllg River near Yona—Continued 

Discharge,   In cubic   feet per second, fiscal year July 1956  to June  1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 5.4 15.8 61 25.5 15.4 18.8 11.6 8.0 3.75 2.85 1.51 1.14 
2 3.6 12.5 68 21 16.9 49 11.6 7.2 3.6 7.3 1.51 1.14 
3 2.4 11.3 40 19 38.5 44 10.9 7.2 3.75 8.0 1.41 1.05 
4 3.0 10.0 40 22.5 16.2 19.0 10.3 8.0 3.9 3.45 1.32 .89 
5 3.25 9.4 46 19.9 13.9 17.4 10.0 8.0 5.1 3.0 1.41 .89 

6 2.4 8.6 27.5 22 12.9 17.0 9.7 6.7 4.3 2.7 1.61 .89 
7 2.15 8.0 

27.5 
*52 

29 
16.2 13.2 

12.2 
15.1 
13.9 

9.1 
8.6 

6.5 
9.5 

3.6 
3.6 

2.55 
2.3 

2.35 
4.9 

.89 
8 19.6 1.14 
9 42* 48 43 23 11.6 12.9 11.5 6.5 3.75 2.7 2755 1.23 

10 11.9 14.3 23 17.8 20 12.2 126 6.0 3.6 2.55 1.81 1.05 

11 5.8 15.6 73 28 21.5 11.6 14.7 5.8 3.45 2.4 1.61 .69 
12 5.7 29 40 *265 99 11.6 13.2 5.8 4.1 2.15 1.51 .82 
13 5.3 

6.3 
13.8 
11.2 

37 
25 

34 
37.5 

231 
43 

•10.9 11.3 
10.0 

5.6 
*5.1 

3.6 
3.15 

2.05 
2.55 

1.51 
1.51 

.82 
14 262 .82 
15 5.3 34 140 22.5 24.5 356 9.7 4.9 3.0 2.85 1.41 .68 

16 *5.1 14.4 44 21 54 35 9.4 4.7 3.0 2.15 1.41 .61 
17 3.9 22.5 48 196 38.5 25.5 39.5 4.7 2.85 2.05 1.32 .56 
18 4.3 21.5 26.5 71 211 21.5 11.6 4.7 2.85 1.93 1.61 .56 
19 3.45 33.5 30.5 71 43 20.5 10.0 6.2 2.85 1.81 1.61 .61 
20 3.0 17.0 68 29 31 18.6 31 5.6 3.0 1.71 1.23 1.50 

21 2.85 12.5 38 38.5 36.5 17.8 12.5 4.5 3.15 2.05 1.14 1.61 
22 2.7 14.7 28.5 •34.5 30 16.2 10.0 4.5 2.85 1.93 1.82 1.51 
23 2.4 31 84 30 34.5 15.1 9.1 5.3 2.4 1.71 1.23 1.05 
24 7.3 16.6 81 22.5 22 14.3 8.8 617 2.4 1.88 1.14 •.75 
25 28 13.2 33.5 22 19.9 14.6 8.6 5.6 2.55 1.81 1.14 .46 

26 17.2 11.9 26.5 22.5 19 35.5 8.3 4.5 2.4 1.61 1.14 .41 
27 
28 

15.4 
27 

37.5 
63 

149 
40 

18.6 
23.5 

17.8 
16.6 

20.5 
14.7 

7.7 
7.7 

4.1 
3.9 

*9.0 
3T9 

1.51 
T79T 

1.14 
1.05 

.41 

.36 
29 63 22.5 27 18.2 16.6 13.2 15.6 - 3.15 2.05 TT55 36" 
30 57 19.5 49 16.2 17.4 12.5 8.3 2.85 1.61 1.14 .61 
31 22 19.9 35 12.5 13.8 2.7 1.14 

Total 372.00 640.2 1,518.0 1,263.0 1,197.6 1,159.4 490.1 165.8 108.15 77.14 48.54 25.71 
Mean 12.0 20.7 50.6 40.7 39.9 37.4 15.8 5.92 3.49 2.57 1.57 0.857 
Ao-ft 738 1,270 3,010 2,510 2,380 2,300 972 329 215 153 96 51 

Calendar year 1956 . Max 
Fiscal year 1956-57 : Max 

336 
336 

Mln 
Mln 

0.56 
0.36 

Mean 
Mean 

18.1 
19.4 

Ac-ft 
Ac-ft 

13,160 
14,020 

Peak discharge (base, 2,000 cfs).~0ct. 17 (5 p.m.) 2,150 cfs (12.45 ft)j Nov. 13 (12:30 a.m.) 2,080 
cfs (12.13 ft); Dec. 15 (8 a.m.) 2,050 cfs (12.04 ft). 

* Discharge measurement made on this day. 
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Yllg River near Yona—Continued 

Discharge,  In cubic  feet per second, fiscal year July 1957 to June  1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 
2 
3 
4 

0.51 
.56 
.51 
.51 
.68 

.75 

.68 

.51 

.51 

.64 

2.05 

2"755 
1.14 

.82 

.56 

.56 

.51 

.41 

.46 

.51 

.51 

.46 

.41 

.36 

.32 

.28 
TIT 
.56 
.61 
.51 

0.51 
.36 
.28 
758- 
.46 

.56 

.68 

.68 

.56 

.56 

.61 

.51 

.61 
1.41 
1.14 

.75 

.61 
flS.O 

5.6 
2.15 

5.2 
2.85 
6.8 

25 
24 

8.4 
4.5 

123 
-go- 

20 
12.5 

46 
109 

42 
19.4 
17.0 

29 
60 
26 
61 
20.5 

20.5 
16.2 
21 
15.4 
12.9 

33 
35 
18.6 
17.0 
14.3 

12.5 

13.9 
12.2 
11.6 
10.3 

27 
22.5 
21 
19.0 
17.8 

•17.0 
16.2 

15.8 
21 
16.2 
15.1 
13.9 

13.5 
20.5 
12.9 
12.2 
12.2 

11.3 
11.3 
10.9 
10.3 
10.3 

10.6 
9.4 
8.6 
8.3 
8.0 

8.3 
7.7 
7.4 
6.9 
6.9 

6.5 
6.2 
6T9- 

28.5 
~8"76- 

7.2 

6.5 
6.2 
6.0 
6.6 
6.5 

•5.5 
6.6 

10.4 
6.7 
6.9 

6.5 
6.7 
7.7 

257 
""28.5 

17.0 
•13.9 
12.9 
12.9 
16.8 

12.2 
10.6 
9.7 
8.8 
8.6 

8.0 
10.0 
8.6 
7.7 
7.2 
7.2 

8.0 
7.4 
8.0 
6.7 
6.2 

6.0 
6.0 
6.0 
5.8 
6.5 

6.0 
5.3 
5.1 
5.1 
4.7 

4.5 
4.5 
5.8 
7.0 
4.7 

4.3 
4.1 
4.5 

13.5 
~T7$ 

4.5 
3.9 
3.75 

3.75 
3.6 
3.45 
3.3 
3.9 

»3.45 
3.55 
!*! 
3.45 
3.15 

3.3 
3.45 
3.15 
3.0 
3.15 

2.85 
2.7 
2.55 
2.4 
2.3 

2.3 
2.15 
2.05 
2.05 
2.15 

2.05 
2.05 
1.81 
1.71 
7765' 
1.93 

1.71 
1.61 
1.61 
1.71 
1.61 

1.51 
1.41 
1.41 
1.32 
1.51 

1.81 
1.51 
3.25 

1.05 
.96 
.96 
.96 

1.14 

.96 

.82 

.82 
••79 

.75 

.75 

.82 

.96 

.82 

.75 

.68 

.61 

.56 
756" 
.61 

.61 

.82 
1.51 
1.32 
1.05 

.89 

.75 

.82 
11. 9_ 
37T5 

2.05 

2.3 
1.71 
1.23 
1.23 

5 

6 
7 
8 
9 

10 

11 
12 
13 

22 

320 
2"42 

72 
48 
34 

31 
47 
34 
44 
68 

64 
29 
23.5 
21 
19.9 

19.9 
50 
37 
23.5 
30 

27.5 
25.5 

219 
35 
34 
30 

1.14 

.89 
173? 

93 
138 

78 

45 
186 

92 
59 

658 

731 
101 

61 
45 
37.5 

32.5 
27.5 
25.5 
22.5 
21 

22 
33 
19.0 

•20 
16.6 

1.71 
3.7 

47 

14.4 
6.0 

45 
14 
15 

16 
17 
18 
19 
20 

21 

2.3 
1.71 

1.61 
2.05 
2.15 
1.71 
1.41 

1.61 
1.51 
1.23 
1.14 
1.05 

244 
33 

18.6 
13.2 
10.6 
8.8 
8.0 

7.4 
8.1 
6.9 
6.9 
8.2 

7.7 
6.9 
6.0 
5.3 
4.7 

22 
23 
24 
25 

34.5 
48 

»28.5 
22.5 

18.6 
16.2 
14.7 
13.5 
19.4 

26 
27 
28 

1.05 
1.23 
1.14 
1.23 
1.14 

29 
30 
31 

Total 
Mean 
Ao-ft 

22.66 
0.731 

45 

328.57 
10.6 

652 

862.2 
28.7 

1,710 

1,698.8 
54.8 

3,370 

2,704.6 
90.2 

5,360 

353.4 
11.4 

701 

546.4 
17.6 

1,080 

163.65 
5.84 

325 

87.65 
2.83 

174 

47.25 
1.58 

94 

41.20 
1.33 

82 

531.93 
17.7 

1,060 

Calei 
Plsca 

idar yea 
1 year  i 

-   1957;   ^ 
357-58:   ^ 

lax    731 
lax    731 

Mln 
Mln 

0.28 
0.28 

Mean 
Mean    ; 

L8.9 
!0.2 

Ac- 
Ac- 

ft    13,6. 
ft    14,6! 

50 
50 

Peak discharj e   (base. 2,000 c fs).—Nc V.   15  (: 1 p.m.) 2,810 ci '8   (14.7C ft). 

* Discharge measurement made on this day. 
f Fragmentary gage-height record} discharge computed on basis of partly estimated gage heights 
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Lonflt River near Ordot 

Location.—Lat 13°26'05" N., long 144°45'10" E., on left bank at confluence of Lonflt and Slgua 
Rivers, 0.9 mile south of Ordot, 2.6 miles south of Agana, and 3.5 miles southeast of Asan. 

Drainage area.—3.1 sq ml. 

Records available.—September 1951 to June 1958. 

Page.—Water-stage recorder and concrete control. Altitude of gage Is 30 ft (by barometer). 

Average discharge.—6 years (1952-58), 10.6 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal year3 1952-58 are contained In the follow- 
ing table: 

Minimum 

year Discharge Oage helght 
(feet) 

Discharge Oage height 
(feet) (cfs) (cfs) 

1952t Nov.  4, 1951 *1,520 12.09 June 13,14,30, 
1952 

0.11 0.09 

1953 Feb. 22, 1953 *1,200 9.79 June 26,27,1953 .17 .11 
1954 Oct. 15, 1953 (**) ttl7.46 June 21,22,1954 .07 .07 
1955 Sept. 1, 1954 *1,520 12.09 July 28, 1954 .17 .11 
1956 Sept.29, 1955 *1,540 12.27 May 16, 1956 .11 .09 
1957 Dec. 15, 1956 *1,460 11.74 June 17,18,1957 .09 .08 
1958 Oct. 28, 1957 *2,070 ttl5.79 July 28, 1957 (a) - 

t Period September to June. 
* Prom rating curve extended above 90 cfs on basis of slope-area measurement at gage 

height 12.27 ft. 
tt Prom floodmark. 
** Not determined, 
a No flow part of day. 

1951-58: Maximum discharge not determined, occurred Oct. 15, 1953 (gage height, 17.46 ft, 
from floodmark); no flow July 28, 1957. 

Remarks.—Records fair for 1951-54 and good thereafter except those for periods of doubtful or no 
gage-height record and those above 100 cfs, which are poor. 

116 



lonflt River near Ordot—Continued 

Rating table, Sept.  26,  1951,  to June 30,  1958 (gage height,  In feet, and 
discharge,  In cubic  feet per second) 

0 
.1 .14 
.2 .69 
.3 1.80 
.4 3.55 
.5 6.0 
.6 9.4 
.7 14.0 

0.9 27 
1.1 48 
1.4 90 
2.0 187 
3.0 335 
5.0 580 

10.0 1,230 

Discharge, In cubic  feet per second,  September 1951 to June  1952 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 - *2.3 113 18.0 2.3 1.05 0.69 0.61 0.30 0.30 
2 - 2.1 11.2 8.0 2.45 1.17 .77 .61 .30 .25 
3 _ 1.80 38 

262 
5.0 
4.2 

2.1 
2.1 

1.29 .69 
.61 

.61 

.87 
.35 
.61 

.21 
4 6.3 1.05 .25 
5 - 18.6 18.8 4.0 2.3 1.05 .96 .87 .77 .35 

6 - 4.0 12.2 63 2.1 .96 .96 .87 1.00 .47 
7 • 3.35 

106 
12.6 
8.4 

9.2 
6.0 

1.96 
•1.90 

.96 

.96 
.69 
.69 

.77 

.96 
2.3 .47 

8 .77 .30 
9 - 83 7.4 8.1 1.96 .96 .69 1.17 .47 .30 

10 - 37 6.3 9.3 1.96 1.05 .54 .69 .41 .25 

11 - 13.5 6.6 11.2 1.65 .96 .47 .47 .47 .25 
12 - 79 10.6 5.5 1.80 .96 .61 .61 .47 .21 
13 - 120 5.5 4.7 1.96 .87 .54 .41 .47 ftf 14 - ~20".5 4.7 4.2 1.80 .87 .54 .41 .41 
15 - 12.6 4.5 4.0 2.3 .77 .77 .41 .47 1.54 

16 _ 10.8 4.2 4.5 2.1 .77 .77 .41 .47 .54 
17 - 8.7 7.3 70 1.65 .77 .77 .35 .47 .35 
18 - 7.4 19.3 6.3 7.0 .77 .69 .35 .47 .30 
19 - 6.3 17.9 5.0 1.96 .77 .61 .41 .61 .25 
20 - 7.6 6.3 4.2 1.65 .87 .69 .54 .54 .21 

21 _ 6.3 5.2 3.8 1.53 .96 .77 .41 .30 .25 
22 - 5.0 4.5 3.35 1.53 .96 .69 .30 

tfo" 
.30 .25 

23 - 11.7 4.0 3.15 1.41 .87 .61 .25 .30 
24 - 15.6 4.0 3.0 1.29 .77 .61 .35 725 .41 
25 - 5.7 5.0 2.8 1.29 .77 .61 .30 .25 .30 

26 3.0 5.2 4.0 2.6 1.29 .69 .96 .30 .25 .30 
27 2.45 7.0 6.5 2.45 1.17 .69 .69 .47 .25 .35 
28 2.45 4.7 17.2 3.0 1.29 .96 .77 .61 .25 .30 
29 2.45 4.2 5.2 2.6 1.53 .96 1.41 .41 .40 .25 
30 3.0 3.8 3^8 2.1 1.17 .77 .30 .61 .17 
31 4.0 2.1 1.05 .61 .30 

Total _ 624.05 636.2 285.35 59.55 26.51 22.25 16.15 15.54 10.06 
Mean - 20.1 21.2 9.20 1.92 0.914 0.718 0.538 0.501 0.335 
Ac-ft - 1,240 1,260 566 118 53 44 32 31 20 

Calendar year 
Fiscal year 

Max 
Max 

Mln 
Mln 

Mean 
Mean 

Ac-ft 
Ac-ft 

* Discharge measurement made on this day. 
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Lonfit River near Ordot—Continued 

Discharge,   In cubic   feet per second,   fiscal year July 1952  to June   1953 

Day July Aug.        Sept Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

1.89 
.69 
.41 

24 
2.1 

1.65 
3.5 
1.29 
.87 
.69 

.61 

.47 

.41 

.47 

.54 

1.35 
.54 
.47 
.54 
.47 

.47 

.69 

.69 

.61 

.69 

.54 

.54 

.69 
1.61 
.77 
.96 

5.6 
13.3 
23 
41 
T8.6 

20 
7.4 
4.7 

10.6 
8.0 

10.9 
21 

7.4 
5.7 
4.5 

4.7 
4.0 
3.55 
3.15 
3.15 

3.15 
3.0 

17.4 
4.5 
3.35 

3.35 
3.0 
5.0 
8.0 
8.5 

15 

9.0 
9.0 
7.0 
6.5 
6.0 

5.2 
4.5 

130 
35 
50 

14 
30 

150 
40 
15 

45 
16 
14.0 
12 
9.0 

7.5 
6.5 

17.8 
18.8 
8.7 

7.4 
7.0 

15.6 
84 
38.5 

18 
66 
19.1 
63 
26 

17.5 
29 
13.5 
24 
22 

21.5 
13.5 
14.9 
27.5 
15.9 

13.1 
88 

110 
20 
14 

45 
140 
-2? 

35 
20 

18 
14 
12 
11 

10TT 
25 

17 
15 
13 
12 
80 

20 
35 

120 
"go" 

40 

21 
16 
13 
12 
11 

30 
17 
11 
10 
30 

13 
14 
70 
20 
15 

10 
8.6 
8.5 

21 
8.0 

11 
7.5 
7.0 
7.0 
6.5 

7.5 
22 
7.5 
7.4 
7.0 

6.6 
6.4 
6.2 
7.0 
5.7 

5.0 
4.7 
4.5 
4.2 
4.0 

3.8 
5.55 

29 
4.5 

17.2 

5.2 

2.8 
3.15 
2.8 

2.45 
7.4 
4.2 
4.9 
3.55 

60 

2.45 
2.45 
2.45 
2.8 
2.45 

2.3 
2.1 
2.1 
2.3 
1.96 

2.1 
6.4 
2.8 
2.3 
2.1 

1.96 
2.3 
2.1 
1.80 
1.80 

1.80 
1.80 
1.65 
1.53 
2.1 

1.96 
303 

57 
15 
10 

8.0 
7.0 
6.0 

5.5 
5.0 
4.5 
5.5 
4.5 

4.0 
3.7 
3.6 
3.5 
3.2 

3.0 
2.8 
2.6 
2.5 
2.5 

2.3 
2.2 
2.6 
2.2 
1.96 

1.96 
1.80 
1.80 
1.65 
1.65 

1.55 
T753 
1.53 
1.53 
1.53 

•1.53 

1.55 0.77 
.77 
.77 
.69 
.69 

.69 

.59 

.47 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.54 

.54 
1.05 

.54 

.54 

.47 

.41 

.41 

.41 

.47 

.35 

.35 

.30 

.25 

.47 

.61 

0.47 
.49 
.41 
.41 
.41 

.41 

.41 

.35 

.35 

.30 

.35 

.30 

.30 

.25 

.25 

.25 

.30 

.30 

.54 

.47 

.41 

.35 

.41 

.41 

.30 

.25 

.25 

.61 
1.17 

Total 
Mean 
Ac-ft 

51.22 
1.65 

102 

294.50 
9.50 
584 

819.0 
27.3 

1,620 

1,078.5 
34.8 

2,140 

771.1 
25.7 

1,530 

288.00 
9.29 
571 

144.75 
4.67 

287 

453.26 
16.2 
899 

85.70 
2.76 

170 

16.02 
0.517 

32 

11.95 
0.398 

24 

Calendar year 1952 :  Max 
Fiscal year  1952-53 :   Max 

150 
303 

Mln 
Mln 

0.17 
0.25 

Mean 
Mean 

9.43 
11.1 

Ac-ft 
Ac-ft 

6,840 
8,030 

Peak discharge   (base,   1,200 cfs).--Feb.   22   (4 a.m.)   1,200 cfs   (9.79  ft). 

* Discharge measurement made  on this day. 
Note.—Doubtful or no gage-height record Aug.  27 to Sept.   17,  Sept.   19-22,  Oct.   1,  Oct.   18 to 

Dec.   14, Feb.  23 to Mar.   19;  discharge estimated on basis of records  for Yllg River. 
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Lonflt River near Ordot—Continued 

Discharge,   In cubic  feet per second, fiscal year July 1953 tc June   1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.30 0.87 18.0 •11.2 5.0 20 3.7 2.45 
5745 

1.55 Tttr 0.54 1.05 e0.17 
2 .25 .96 24 10.2 4.2 12 3.6 tP TJT e.17 
3 .30 1.17 15.1 8.4 4.2 8.0 3.5 2.3 1.41 !so e.14 
4 .41 .87 12.2 7.4 4.2 8.0 3.4 2.3 1.29 .69 .35 e.09 

eTTT 5 .69 .96 10.3 6.3 3.8 7.0 •3.3 2.1 1.17 .61 .30 

6 .47 3.05 8.7 5.7 3.8 6.6 3.3 2.1 1.05 .54 .30 e.60 
7 .35 1.41 8.0 16.2 3.35 6.0 3.2 2.1 1.05 .54 .25 e.60 
8 .30 24 7.0 6.7 5.15 

3715 
5.5 3.2 2.1 1.05 .54 .25 e.40 

9 .21 5.5 6.7 16.0 5.2 250 2.1 1.05 .54 .25 e.45 
10 .25 74 6.0 6.7 13.9 6.0 40 2.1 .96 .47 .21 e.40 

11 .35 400 6.7 5.7 7.4 5.2 12 1.96 .96 .47 .35 e.18 
12 .41 2l6" 5.5 5.5 120 4.8 8.5 1.96 .96 .41 .54 .14 
13 «.69 30 5.2 

6T7J 
315 4.8 7.5 1.96 .96 .41 .54 .17 

14 2.95 17.6 4.7 40 12.0 7.0 1.80 .96 .41 .30 .14 
15 4.1 

8.0 
7.5 

28.5 

83 

•5.7 

5.2 

1.200 18 

12 

9.0 

21 

6.3 

5.5 

1.65 

1.65 

.87 

.87 

.41 

.41 

.25 

e.35 

.11 

16 650 .09 
17 41 4.2 120 •9.9 TS" 5.0 1.53 .87 .41 e.26 .14 
18 4.2 196 876" 60 8.7 9.0 4.5 1.53 .87 .41 e.26 .17 
19 1.96 35 30 35 8.4 7.0 4.2 1.53 .87 .54 e.28 .17 
20 1.41 18.6 27 70 7.0 6.0 4.0 1.53 .87 .47 e.26 .25 

21 1.29 13.1 70 26 6.7 5.5 4.0 1.65 .77 .54 e.23 .09 
22 1.17 10.8 33 16 6.7 7.5 4.0 1.53 .69 .47 e.19 

err? 
2.45 

23 1.05 8.7 15.7 13 5.7 6.0 3.55 1.53 .69 .41 T7T7 
24 .96 41 12.6 11 143 5.5 3.35 1.41 .69 .41 e.54 .35 
25 1.30 17.4 47 9.0 40 5.0 3.15 1.29 .69 .41 e.43 .54 

26 3.3 12.2 32 7.8 15 4.7 3.15 1.29 .61 .41 e.28 .41 
27 2.45 9.9 15.1 7.0 9.0 4.5 3.0 1.29 .61 .35 e.24 .30 
28 2.1 184 19.7 7.0 8.0 4.3 3.0 1.41 .61 .35 e.19 .21 
29 1.41 100 35 7.0 7.2 4.1 2.8 - .54 .35 e.19 .17 
30 1.05 78 14.6 6.7 9.7 4.0 

2"7S 
 — .54 .35 e.21 .17 

31 .96 26 5.2 5.8 .54 e.19 

Total 52.14 1,681.59 513.5 2,367.9 846.15 236.0 416.90 50.60 28.01 14.61 10.00 10.58 
Mean 1.68 54.2 17.1 76.4 28.2 7.61 13.4 1.81 0.904 0.487 0.323 0.353 
Ao-ft 103 3,340 1,020 4,700 1,680 468 827 100 56 29 20 21 

Calendar year 1953;  Max 
Fiscal year 1953-54:  Max 

1,200 
1,200 

Mln 
Mln 

0.21 
0.09 

Mean 
Mean 

17.7 
17.1 

Ac-ft    12,800 
Ac-ft     12,360 

Peak discharge  (base,   1,200 cfs).—Aug.   11  (about  6 p.m.)   1,390 cfs   (about  11.25  ft)}   Aug.   18 
(2:30 a.m.)   1,420 cfs   (11.38 ft);   Oct.   15  (probably 5 a.m.)  discharge unknown  (17.46  ft);   Nov 
(4 p.m.)   1,310 cfs   (10.65  ft);   Nov.   24  (6 a.m.)   1,680 cfs   (13.15  ft);   Jan.   9  (12:30 p 
cfs  (10.81 ft). 

ft): 
j.ra.) 1,330 

13 

• Discharge measurement made on this day. 
e Stage-discharge relation Indefinite; discharge estimated on basis of records for Pago River. 
Note.—No gage-height record Aug. 11, 12, Oct. 15-26, Nov. 12-16, Nov. 25 to Jan. 13; discharge 

estimated on basis of records for Pago River and other nearby stations. 
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Lonfit Hlver near Ordot—Continued 

Discharge, In cubic feet per second, fiscal year July 1954 to June 1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.46 0.54 150 25 •15.1 18 2.1 2.3 1.29 
T7I7 

0.69 1.17 0.30 
2 .96 .35 25 15 9.4 9.5 1.96 2.1 .69 .54 "759" 
3 .54 .25 19 14 7.7 10 3.65 2.3 1.05 .77 .41 .54 
4 .30 .25 33 10 7.0 8.5 5.8 2.45 1.05 .96 .47 .30 
5 .69 .70 23 15 6.7 7.5 4.6 2.3 1.17 777 .47 .35 

6 .41 6.7 40 10 7.8 6.8 2.6 1.96 1.05 .69 .35 .54 
7 1.17 5.7 

1.96 
24 
45 

*8.4 
13.7 

6.0 
5.0 

6.6 
6.5 

2.3 
5.8 

1.96 
1.80 

.96 

.96 
.69 
.77 

.35 

.69 
.69 

8 .47 .69 
9 .30 9.5 47 11.5 

fc* 
6.5 2.8 1.96 .96 .77 2.1 9.6 

10 .47 2.1 30 8.7 7.5 3.2 1.80 .87 .69 .77 T792 

11 .35 3.1 17 9.5 85 7.0 3.0 1.65 .96 .61 .54 .87 
12 .21 3.55 13 10.7 14 5.5 2.6 1.65 1.05 .54 .41 .69 
13 .30 2.2 28 8.0 10 5.0 2.45 1.65 .96 .54 .41 .61 
14 .30 11.6 250 6.7 8.5 4.7 3.55 1.65 .96 .54 .54 .54 
15 .21 3.0 200 6.3 7.5 4.3 3.8 1.80 .87 .54 2.6 .47 

16 .21 1.80 41 5.5 7.0 5.0 2.8 1.65 .87 .54 1.26 .35 
17 .21 1.53 22 5.0 6.5 4.1 2.6 5.0 .87 .47 .54 .47 
18 .65 1.53 17 4.7 60 4.1 2.45 23 .77 

TTT 
.41 .47 

19 .87 17.2 14 4.2 14 3.6 2.3 1.65 .77 .41 .35 
20 .54 25 100 4.0 15 3.5 3.8 1.53 .77 .77 .41 .35 

21 .35 9.0 45 4.0 9.5 3.5 2.3 1.53 1.05 .77 .41 .35 
22 .30 4.5 85 4.0 25 3.5 1.96 1.65 1.29 .54 .35 .35 
23 .25 2.6 30 4.2 80 3.1 1.80 1.53 .87 .54 .35 .35 
24 .25 28 20 3.55 •35 2.8 1755" 1.41 .77 .41 .35 .35 
25 .30 12. 15 3.55 17 2.8 12.1 I7S3 .77 .61 .35 .35 

26 .21 20 27 9.5 16 2.6 10.3 1.41 .77 .61 .30 .35 
27 .25 11 19 6.7 45 2.4 3.35 1.53 .87 .54 7SS .47 
28 .17 7.0 80 5.0 16 2.3 3.0 1.53 .87 .54 .69 .47 
29 .21 40 60 4.5 12 2.3 4.7 - .69 .54 .47 .47 
30 .35 12 25 23 11 2.3 2.6 .69 .61 .35 .69 
31 .25 6.7 11 2.1 2.45 .61 .30 

Total 12.51 309.36 1,544 339.90 568.4 163.9 110.52 53.78 28.63 18.63 19.46 24.99 
Mean 0.404 9.98 51.5 11.0 18.9 5.29 3.57 1.92 0.924 0.621 0.628 0.833 
Ac-ft 25 614 3,060 674 1,130 325 219 107 57 37 39 50 

Calendar year 1954 : Max 250 
Fiscal year 1954-55 : Max 250 

Mln 
Min 

0.09 
0.17 

Mean 
Mean 

9.50 
8.75 

Ac-ft 6,880 
Ac-ft 6,340 

Peak discharge (base, 1,200 cfs).—Sept. 1 (11 a.m.) 1,520 cfs (12.09 ft). 

* Discharge measurement made on this day. 
Note.—Doubtful or no gage-height record Aug. 20-30, Sept 1 to Oct. 6, Nov. 12 to Dec. 26; dis- 

charge estimated on basis of records for Ylig River. 
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Lonflt River near Ordot—Continued 

Discharge, In cubic feet per second, fiscal year July 1955 to June 1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.96 13.8 57 17.4 10.3 5.5 a5.5 
a3TT 

1.41 0.69 0.47 0.35 0.87 
2 .69 8.7 9.4 32 8.7 alO 1.29 .77 .47 .35 .61 
3 .41 6.3 10.4 53 8.4 5.2 03.0 1.65 .69 .41 .41 .61 
4 .35 5.5 6.3 13.5 8.0 4.0 a2.4 1.65 .69 .41 .47 2.5 
5 .50 4.7 7.6 12.5 7.1 3.55 2.3 1.41 .69 .41 .54 1.17 

6 105 4.5 5.2 45 5.7 3.35 2.45 1.29 .69 .47 .41 .77 
7 15.1 4.2 5.7 21.5 5.5 3.35 2.3 1.70 .69 .61 .30 .54 
8 109 3.55 4.5 17.0 5.2 4.8 2.1 1.80 .69 .61 .30 .47 
9 ~25 3.35 44 13TS 

12.2 5.5 3.35 1.96 13.4 
^73 

.54 .87 .35 .47 
10 7.7 3.35 8.4 11.5 3.15 1.96 .61 7BT .21 .41 

11 93 3.55 13.3 10.0 6.1 3.0 1.96 1.53 .69 .41 .21 .59 
12 33.5 3.15 34.5 7.0 4.5 a8.0 2.1 1.29 .61 .35 

TfB" 
.17 2.05 

13 24 2.8 8.2 6.3 4.2 4.3 2.8 1.17 
7# 

.17 .54 
14 12.5 2.6 6.1 10.9 4.0 7.7 3.0 1.17 .35 .14 .47 
15 9.9 2.6 29 6.0 3.8 4.0 2.1 1.05 .47 .35 tl4 .35 

16 12.9 2.45 7.0 8.1 4.9 71 1.65 1.05 .61 .35 .14 .41 
17 8.7 H 7.5 5.2 

5.2 
5.0 9.6 1.53 1.05 .61 .54 .21 .41 

18 6.7 9.8 3.35 6.7 1.53 1.05 .47 .61 .25 1.88 
19 5.5 5.3 6.7 15.4 3.15 5.2 1.41 .96 .54 .35 .17 1.33 
20 4.7 17.8 6.8 14.2 3.0 4.5 1.41 .96 .47 .35 1.72 .54 

21 4.0 4.9 9.3 5.5 3.0 4.2 1.29 .96 .47 .41 .61 .41 
22 3.8 11.9 46 121 3.15 a3.5 1.29 .77 .54 .41 .35 .35 
23 3.35 4.7 20.5 ~2o~ 3.35 a3.3 1.41 .87 .54 .41 .41 .35 
24 3.15 4.2 11.2 17.2 2.8 a3.2 1.41 .87 .47 .47 .41 .41 
25 2.8 59 11.5 23.5 2.6 a3.0 1.41 1.05 .47 .41 .35 1.20 

26 21 10.6 28.5 •9.9 2.6 aZ.9 1.65 .87 .47 .47 1.79 4.9 
27 4.3 6.7 25.5 98 8.8 a2.8 1.41 .77 1.17 .69 .96 T7T7 
28 3.0 5.2 236 46 48 a2.7 1.29 .69 1.65 .54 .54 .69 
29 88 4.2 •223 33 2T a2.7 1.29 759" TT5S" .69 .74 .54 
30 14.6 35 26.5 15.7 9.3 a2.6 H* —...— .54 .54 5.0 .54 
31 47 6.4   13.3 a2.5 .47 T753 

Total 670.91 260.20 890.8 723.9 222.50 203.65 59.59 46.72 20.01 14.32 19.70 27.55 
Mean ?1.5 3.39 29.7 23.4 7.42 6.57 1.92 1.61 0.645 0.477 0.635 0.918 
Ac-ft 1,330 516 1,770 1,440 441 404 118 93 40 28 39 55 

Caler idar yea - 1955 .   1 lax    236 Mln 0.30 Mean    £ .84 Ac-) rt     6,41C ) 
Flsca 1 year 1! 155-56 :   1 lax    236 Mln 0.14 Mean    £ .63 Ac- rt    6.27C ) 

Peak discharj ;e  (base, 1,200 c fs)—Sej t.   29   (] .:30 a.m. )   1,540 Cfs   (12. 27   ft). 

* Discharge measurement made on this day. 
a Doubtful or no gage-height record) discharge estimated on basis of range in stage and reoords 

for Ylig River. 
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Lonflt River near Ordot—Continued 

Discharge,  In cubic  feet per second, Fiscal year July 1956  to June  1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.77 a5.5 5.2 7.0 5.0 12.1 4.0 1.80 0.96 0.54 0.47 0.25 
2 .77 4.0 46 5.5 4.7 20 3.8 1.65 .96 .87 .41 .30 
3 .93 

.87 
3.15 
2.8 

14.7 
14.6 

5.2 
5.2 

21 
5.2 

10.8 
8.7 

4.0 
3.55 

1.65 
1.96 

.87 

.96 
1.50 .35 

.41 
.17 

4 .69 .17 
5 .61 2.9 17.0 4.7 4.5 7.0 3.35 2.5 1.41 .54 .47 .14 

6 .47 3.4 8.7 31 4.0 7.9 3.35 1.80 1.05 .47 .41 .17 
7 .41 4.3 12.6 6.0 5.8 6.0 3.15 1.80 .96 .47 .54 .17 
8 .35 20.5 14.5 25.5 4.0 5.5 3.0 2.3 .96 .47 .61 .30 
9 21 16.3 11.8 10.4 5.8 5.0 2.8 1.80 .96 .87 .41 .47 

10 2.55 5.7 11.0 15.2 4.0 5.0 20.5 1.65 .96 .54 .35 .30 

11 1.29 4.5 66 53 3.8 4.7 3.55 1.65 .96 .47 .30 .21 
12 1.05 

.87 
4.6 
3.55 

22 
17.5 

46 
14.3 

136 
88 

4.5 
4.2 

3.15 
3.0 

1.53 
1.53 

1.53 .41 
.41 

.25 

.25 
.25 

13 1.05 .21 
14 1.05 3.0 11.2 14.5 •32.5 148- 2.8 1.29 .96 .47 .25 .17 
15 1.17 5.6 a95 9.4 9.1 172 2.6 1.17 .87 .61 .25 .17 

16 1.04 3.35 a 15 15.4 41 13.7 2.45 1.05 .87 .54 .25 .11 
17 .77 3.3 a20 100 34 9.4 4.1 1.05 .87 .47 .21 .09 
18 .77 3.15 alO 39 152 8.0 2.6 1.05 .87 .47 .69 TOT 
19 .77 4.6 a 12 48 27.5 7.0 2.45 1.41 .87 .41 .47 .21 
20 .69 3.5 *a22 13.1 19.4 6.3 4.8 1.29 1.05 .47 .30 .61 

21 .77 2.45 13.6 77 24 5.7 3.0 1.05 1.05 .54 .25 1.05 
22 .96 2.6 9.4 14.0 23 5.2 2.45 1.05 .96 .47 .25 .41 
23 .87 •14.6 11.9 12.1 17.6 5.0 2.3 1.29 .77 .41 .20 .25 
24 1.87 4.5 23 9.4 12.2 4.5 2.1 2.2 .69 .54 .17 .25 
25 28.5 3.35 9.9 8.4 10.3 7.0 1.96 1.53 .77 .47 T5T .30 

26 *12.5 3.0 8.0 9.8 9.9 14.9 1.96 1.05 .77 .41 .30 .30 
27 6.9 6.0 65 7.0 8.0 10.2 1.80 1.05 .77 .41 .25 .17 
28 16.7 9.6 16.1 15.6 7.4 5.5 T7§o~ .96 .69 .54 .21 .14 
29 31 5.0 9.1 6.3 9.0 4.7 3.55 - .61 .54 .21 .11 
30 a28 6.7 8.4 6.0 7.0 4.7 2.1 .54 .47 .17 .11 
31 a9.0 5.0 7.7 4.5 1.96   .54 .21 

Total 175.27 170.50 621.2 641.7 733.7 537.7 107.98 41.91 28.11 16.49 10.08 7.65 
Mean 5.65 5.50 20.7 20.7 24.5 17.3 3.48 1.50 0.907 0.550 0.325 0.255 
Ao-ft 348 338 1,230 1,270 1,460 1,070 214 83 56 33 20 15 

Calendar year 1956:  Max 
Fiscal year 1956-57 j  Max 

172 
172 

Mln 
Mln 

0.14 
0.09 

Mean 
Mean 

8.38 
8.47 

Ac-ft 
Ac-ft 

6,090 
6,140 

Peak discharge  (base,  1,200 cfs  ).~Nov.  12  (11:30 p.m.)  1,200 cfs  (9.85 ft)j  Nov.   18 (1 a.m.)  1,240 
era  (10.06 ft)j  Dec.   15  (8 a.m.)   1,460 cfs  (11.74 ft). 

» Discharge measurement made on this day. 
a No gage-height record;  discharge estimated on basis of records for Pago River. 
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Lonfit River near Ordot—Continued 

Discharge,  In cubic  feet per second,  fiscal year July 1957 to June  1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.17 0.11 31 •4.5 14.6 5.0 1.96 2.45 1.17 0.47 0.30 1.73 
2 .17 «.09 

759 
29.5 4.0 12.6 5.2 1.96 2.3 1.17 .54 .30 .54 

3 .14 11.6 3.8 10.8 4.7 1.65 2.3 1.05 .54 .25 .41 
4 .17 .11 6.7 3.5S 

l7J73~ 
9.9 4.2 1.55 

T755 
1.96 1.05 .47 .25 .35 

5 .30 .21 4.5 9.1 4.0 1.80 •1.29 .47 .35 .30 

6 .25 .35 17.7 169 S.4 3.8 1.53 1.65 1.17 .47 .25 ttt 7 .21 .14 24.5 167 8.0 3.8 1.65 1.65 1.17 .54 .21 
8 .14 .21 11.0 •37.5 53 3.35 1.65 1.80 1.41 .47 .21 .54 
9 .09 .30 11.6 35.5 88 3.35 1.96 1.65 or .47 .21 1.43 

10 .11 .21 6.7 16.8 45 3.15 1.53 1.80 1.05 .69 .21 10.6 

11 .54 .14 6.3 32 23 3.15 1.65 1.80 1.05 .61 .17 •6.8 
12 .87 .14 •5.6 a66 100 3.0 1.65 1.65 1.05 .54 .17 2.45 
13 1.01 

"730" 
.52 6.8 a23 •26 3.0 •2.6 1.53 .96 .87 .17 19.6 

14 .87 6.0 a21 15.1 3.0 al40 1.65 .96 .69 .17 123 
15 .21 .61 5.0 a40 546 3.0 ITS 1.65 .96 .61 .17 ~57J 

16 .17 •.25 6.0' a36 283 3.0 a6.0 1.53 .77 .54 .21 9.6 
17 .14 .21 5.0 a22 a35 2.6 4.0 1.53 .69 .99 

T5T 
.17 5.7 

18 .14 10.3 4.0 al3 a21 2.45 3.35 1.96 .77 
Til 

4.2 
19 .11 •1.87 •4.0 al2 16.3 2.45 4.2 2.1 .77 .54 3.35 
20 .25 .77 3.35 a9.0 13.1 2.3 6.2 1.41 .69 .47 .21 3.0 

21 .35 1.46 3.15 a9.5 11.2 2.7 3.8 1.17 .69 .61 .30 2.8 
22 .17 1.80 9.2 a76 9.9 2.45 3.15 1.17 .69 .46 •.35 5.6 
23 .14 3.05 »15.6 a21 8.7 2.3 2.8 1.17 .69 .30 

"30" 
.87 3.35 

24 .11 9.9 13.1 •al3 8.0 2.1 2.6 3.55 
T755" 

.87 .41 3.15 
25 .06 7.9 7.9 16.0 7.4 1.96 2.45 .77 .30 .25 3.35 

26 .05 4.8 5.5 15.2 6.7 1.80 2.3 1.17 .67 .30 .21 3.5 
27 .03 2.1 5.2 33 8.4 1.65 2.6 1.17 .67 .35 .17 3.55 
28 .43 

.41 

.21 

89 
34.5 
10.5 

4.7 
4.2 
5.7 

230 
22.5 
16.3 

6.9 
7.8 
5.5 

1.96 
9.2 
77§ 

2.3 
2.1 
2.1 

1,05 .61 
.61 
.69 

.30 

.30 

.30 

.35 
3.95 

3.15 
29 ~ 2.45 
30 .96 2.45 
31 .14 5.5 18.8 2.1 2.1 .54 .69 

Total 7.59 188.01 281.10 1,197.05 1,218.4 99.32 227.02 47.95 27.87 15.38 12.77 247.70 
Mean 0.245 6.06 9.37 38.6 40.6 3.20 7.32 1.71 0.899 0.513 0.412 8.26 
Ac-ft 15 373 558 2,370 2,420 197 450 95 55 31 25 491 

Calei idar yea -  1957;   ^ lax    346 Mln 0.03 Mean    ( i.78 Ac- ft     6,35 3 
Flsca 1 year  1 J57-58:   t lax    346 Mln 0.03 Mean    < ).78 Ac-l ft     7,08< ) 

Peak dlachai-j ;e  (base 
ft). 

1,200  < sfs).—0< it.   28   ( 5 a.m.)  ! !,070  Cfl 1   (15.79 ft)j   Noi r.  15  (1 3:30 p.m .)   1,430 
Cfl I  (11.49 

• Discharge measurement made on this day. 
a No gage-height  record;   discharge  estimated on basis  of records  for Pago River. 
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Pago River near Ordot 

Location.--Lat 13°26'10" N., long 144°45'15" E., on left bank three-quarters of a mile south of 
Ordot, 2.5 miles south of Agana, and 3.6 miles southeast of Asan. 

Drainage area.—6.2 sq ml. 

Records available.—September 1951 to June 1958. 

Page.—Water-stage recorder and concrete control. Altitude of gage Is 25 ft (by barometer). 

Avenage. discharge.--6 years (1952-58), 22.6 cfs. 

Extremes.—Maximum and minimum discharges for the fiscal years 1952-58 are contained in the follow- 
ing table: 

Maximum Minimum 

year Date Discharge 
(cfs)* 

Oage height 
(feet) Date Discharge 

(cfs) 
Oage height 

(feet) 

1952t 
1953 

1954 
1955 

1956 
1957 
1958 

Oct. 12, 1951 
Sept. 8, 1952 

Oct. 15, 1953 
Sept. 1, 1954 

Sept.29, 1955 
Oct. 17, 1956 
Oct. 28, 1957 

2,390 
2,530 

5,310 
3,790 

3,710 
4,500 
5,000 

9.62 
**10.0 

16.76 
13.37 

13.22 
15.01 
16.13 

June 13, 30, 1952 
May 29,June 14-16, 

26, 27, 1953 
June 4, 1954 
May 25-27, 30, 31, 

June 1,4,5,1955 
May 15-17, 1956 
June 29, 30, 1957 
July 26, 27, 1957 

ttO.35 
tt.45 

.16 

.41 

.34 

.12 
tt.10 

0.09 
.13 

.12 

.08 

t Period September to June. 
* From rating curve extended above 190 cfs on basis of slope-area measurements at 

gage heights 13.22 and 15.01 ft. 
tt Minimum dally. 
** From floodmark. 

1951-58:  Maximum discharge, 5,310 cfs Oct. 15, 1953 (gage height, 16.76 ft), from rating 
curve extended above 190 cfs on basis of slope-area measurements at gage heights 13.22 and 
15.01 ftj minimum daily, 0.10 cfs July 26, 27, 1957. 

Remarks.—Records poor for 1951-52; fair for 1952-53, except those for periods of doubtful or no 
gage-height record, which are poor; good for 1953-54, except those for periods of shifting 
control and no gage-height record, which are poor; good for 1954-56, except thoBe for periods of 
doubtful or no gage-height record, which are fair; good for 1956-58 except those for periods of 
indefinite stage-discharge relation, fragmentary, doubtful, or no gage-height record, which are 
poor. 
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Pago River near Ordot—Continued 

Rating tables, Sept. 27, 1951, to June 30, 1958, except periods of shifting control 
and Indefinite stage-discharge relation (gage height. In feet, and discharge, In 
cubic feet per second) 

Sept. 27, 1951, 
to Har. 15, 1954 

0.1 0.32 1.1 53 
.2 1.32 1.3 100 
.3 3.05 1.5 145 
.4 5.6 2.5 333 
.5 9.0 4.0 671 
.6 13.2 6.0 1,210 
.7 18.2 8.0 1,830 
.'9 31.2 11.0 2,880 

Mar. 16, 1954, 
to June 3C , 1958 

0.1 0.21 1.0 60 
.2 1.17 1.2 110 
.3 3.2 1.4 160 
.4 6.4 1.7 205 
.5 11.0 2.0 256 
.6 17.3 3.0 455 
.8 35 4.0 681 

Discharge, In cubic feet per second, September 1951 to June 1952 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 - 6.2 f220 39.5 5.3 2.1 1.2 1.2 0.60 0.70 
2 - 5.9 25 16.0 5.3 2.65 1.3 1.2 .60 .50 
3 - S*P- 40 12.4 5.0 2.85 1.2 1.2 .70 .40 
4 - 13.5 f440 10.3 5.0 2.45 1.1 1.7 1.3 .50 
5 - 35.5 39.5 10.3 5.0 •2.1 •1.8 1.7 1.5 .70 

6 . 10.1 29 100 4.7 1.94 1.8 1.7 2.2 ».90 
7 - 9.5 29 ~I9".4 4.2 2.1 1.2 1.5 5.0 

1.6 
.90 

8 - 240 21.5 13.7 •4.1 2.1 1.2 1.9 .60 
9 m 160 18.8 16.9 4.2 1.94 1.2 2^3 

»T73 
.90 .60 

10 " 74 17.2 18.0 4.2 2.25 1.1 .80 .50 

11 _ 29 16.7 19.6 3.7 1.94 M .90 .90 .50 
12 - 242 26.5 11.9 3.7 1.78 1.1 .90 .40 
13 - f277 14.7 10.7 3.5 1.6 i.i .80 .90 .35 
14 - "48" 13.2 9.8 3.25 1.6 i.i .80 .80 745 
15 - 31 12.8 9.8 4.1 1.5 1.5 .80 .90 5.0 

16 - 27 11.9 14.1 4.5 1.5 1.5 .80 .90 1.1 
17 - 22.5 15.4 82 3.5 1.5 1.5 .70 .90 .70 
18 - 18.8 48 14.7 

T7? 
1.5 1.3 .70 .90 .60 

19 - 16.7 45 11.9 1.5 1.2 .90 1.2 .50 
20 " 17.5 14.2 10.7 3.7 1.7 1.3 1.1 1.1 .40 

21 - 15.7 11.3 9.8 3.25 1.9 1.5 .80 .62 .50 
22 - 13.2 9.8 9.4 3.25 1.9 1.3 .60 .60 .50 
23 - 19.9 8.6 8.6 3.2 1.6 1.2 7§0" .50 .60 
24 - 31 9.0 7.6 2.85 1.3 1.2 .70 75&- .80 
25 " 13.7 10.2 6.9 2.85 1.3 1.2 .60 .50 .60 

26 t8.5 13.2 9.0 6.5 2.65 tf 2.0 .60 .50 .60 
27 6.2 14.2 17.2 6.2 2.65 1.3 .90 .50 .70 
28 5.9 11.5 55 7.2 2.65 1.9 1.5 1.1 .60 .60 
29 5.9 10.7 12.9 5.9 3.5 1.9 2.6 .80 .80 .50 
30 8.6 9.8 9.8 5.6 2.65 T76" .60 1.3 .35 
31 9.8 5.3 2.1 1.2 .70 

Total _ 1,451.9 1,251.2 530.7 125.15 52.80 42.4 31.60 31.72 20.00 
Mean - 46.8 41.7 17.1 4.04 1.82 1.37 1.05 1.02 0.667 
Ac-ft - 2,880 2,480 1,050 248 105 84 63 63 40 

Calendar year 
Fiscal year 

Max 
Max 

Mln 
Mln 

Mean 
Mean 

Ac-ft 
Ac-ft 

* Discharge measurement made on this day. 
t Result of discharge measurement. 
f Fragmentary gage-height record; discharge computed from partly estimated gage heights. 
Note.—Stage-discharge relation Indefinite Feb. 13 to June 30; discharge estimated on basis of 

records for Lonflt River. 
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Pago River near Ordot—Continued 

Discharge, in cubic feet per second, fiscal year July 1952 to June 1953 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 4.0 13.7 18.2 35.5 33 22 17 3.5 11 2.6 1.2 0.72 
2 2.15 24 17.7 150 27 14.2 21 3.25 10 2.2 1.2 •.76 
3 1.07 55 14.7 38.5 25 13.2 10 3.05 9.0 2.2 1.2 .64 
4 34.5 81 13.2 130 24 13.2 9.0 3.5 11 2.2 1.0 .64 
5 6.7 Je 11.9 50 160 12.4 22 3.05 9.0 2.2 1.0 .64 

6 4.5 32 10.3 35 40 13.9 12 3.5 7.0 2.2 1.0 .64 
7 7.5 16.2 9.0 55 70 44 9.5 13.2 6.2 2.2 «.90 .64 
8 3.05 11.5 180 28 240 14.2 8.2 5.3 6.1 1.9 .80 .55 
9 1.94 19.2 70 47 110 14.2 7.6 3.7 5.8 1.9 .68 .55 

10 1.62 17.7 109 45 80 13.2 7.2 3.5 5.5 1.9 .68 .50 

11 1.47 20.5 29 42 40 13.2 7.0 »3.25 5.2 1.9 .68 .55 
12 1.07 39 57 28 30 11.9 6.6 4.5 4.8 1.9 .68 .50 
13 .74 16.7 300 30 25 11.1 6.4 3.7 4.5 1.9 .68 .50 
14 d.85 13.2 85 55 #24 11.9 6.4 3.25 4.2 1.9 .68 .45 
15 d.95 15.1 30 32 21.5 9.8 5.8 3.05 4.0 1.9 .68 745 

16 2.7 13.4 94 28 63 9.4 5.6 3.0 4.0 1.9 .86 .45 
17 .95 9.8 •32.5 150 d35 8.6 5.4 3.0 3.5 1.9 .86 .50 
18 .88 8.3 30 200 d22 8.6 5.2 2.8 4.0 1.9 1.8 .50 
19 1.40 7.2 24 40 d20 *8.3 4.9 2.6 3.6 1.9 .85 .80 
20 d.87 8.3 20 30 61 7.9 4.7 3.4 3.2 1.9 .85 .70 

21 d.87 6.5 17.2 90 d24 7.9 •4.7 2.6 3.2 1.7 .74 .62 
22 1.07 5.6 15.2 300 d27 7.6 4.5 600 3.0 1.7 .65 .55 
23 dl.O 39.5 43 45 dl20 50 4.7 110 3.0 1.6 .65 .64 
24 d.90 9.8 42 70 29 8.6 5.3 30 2.8 1.5 .65 .64 
25 dl.O 8.3 19.4 40 26 40 4.5 20 2.8 1.5 .72 .54 

26 d.85 8.3 15.7 35 19.4 11.5 3.95 16 2.6 1.5 .55 .45 
27 d.85 6.9 15.2 28 16.7 12.4 3.95 14 2.6 1.3 .55 .45 
28 dl.O 10.4 41 24 16.7 9.0 3.95 12 2.6 1.2 .50 1.0 
29 3.5 16.2 165 22 42 11.5 3.7 - 2.6 1.2 .45 1.9 
30 1.62 

2.25 
16.9 
32.5 

73 200" 
50 

15.7 8.6 
82 

4.5 
3.95 

2.6 
2.6 

1.2 .72 
.95 

~7f5 
31 

Total 93.82 620.7 1,602.2 2,153.0 1,487.0 524.3 229.20 882.70 152.0 54.9 25.41 19.22 
Mean 3.03 20.0 53.4 69.5 49.6 16.9 7.39 31.5 4.90 1.83 0.820 0.641 
Ac-ft 186 1,230 3,180 4,270 2,950 1,040 455j 1,750 301 109 50 38 

Calendar year 1952 :   Max    300 
Fiscal year 1952-53 :   Max    600 

Mln    0.35          Mean      18.5                   Ac-ft    13,460 
Min    0.45          Mean      21.5                   Ac-ft     15,560 

Peak discharge   (base,  2,400 cfs) .—Sept.   8   (8:30 p.m.)   2,530 cfs   (10.0  ft). 

* Discharge measurement made on this day. 
d Doubtful gage-height record; discharge estimated on basis of Ylig and Lonflt Rivers. 
Note —No gage-height record Sept. 8, 13, Oct. 4 to Nov. 13, Jan. 1-21, Feb. 16 to June 30; dis- 

charge estimated on basis of Ylig and Lonflt Rivers. 
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Pago River near Ordot—Continued 

Discharge,   In cubic  feet per second, fiscal year July 1953 tc June  1954 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.60 1.7 44 •25 11 30 8.0 4.9 w 1.84 2.0 0.49 
2 .50 T^ 51 22 9.2 23 7.7 4.9 1.50 T?7J .41 
3 .60 2.3 33 18.8 9.2 20 7.3 4.6 2.8 1.67 .62 .27 
4 .80 1.7 28 17.2 9.2 20 7.0 4.6 2.6 1.67 .72 .21 
5 1.4 2.0 24.5 15.2 6.5 17 •6.7 4.2 2.3 1.50 .62 757 

6 1.0 5.0 21.5 14.2 8.5 16 6.5 4.2 2.1 1.67 •.62 .79 
7 .70 •2.2 18.8 28.5 7.5 15 6.4 4.2 2.1 

2.05 
.49 .91 

0 .60 36 17.2 15.7 7.0 14 6.2 4.2 2.1 .49 •1.04 
9 .40 7.4 15.7 27.5 77o" 13 600 4.2 2.1 2.05 .49 1.50 

10 .47 148 14.7 13.7 30 15 "So 4.2 1.9 1.67 .49 1.17 

11 .62 890 15.2 12.8 18 13 25 3.9 1.9 1.33 .58 .68 
12 •.74 438 14.2 13.2 250 12 19 3.9 1.9 1.33 .91 .58 
13 1.3 60 12.8 12.4 700 12 17 3.9 1.9 1.33 .91 .68 
14 6.0 34.5 11.9 13.7 95 30 15 3.6 1.9 1.50 .68 .68 
15 8.0 

14 

48 

150 

•12.0 

10.3 

2.540 45 

30 

24 

54 

13 

12 

3.4 

3.4 

•1.9 

1.84 

1.50 

1.17 

.79 

1.01 

.58 

16 1,350 .58 
17 14 75 8.6 230 *25 45 10 3.1 1.84 1.17 .58 .58 
18 8.0 400 15.9 120 21 23 9.5 3.1 2.05 1.17 .58 .49 
19 4.0 70 62 70 20 18 8.5 3.1 1.84 1.33 .58 .49 
20 2.8 35 54 150 16 15 8.0 3.1 1.84 1.33 .58 .68 

21 2.6 25 140 55 16 14 8.0 3.3 2.25 1.33 .49 .41 
22 2.4 24.5 ^70 35 16 19 8.0 3.1 1.84 1.04 .41 3.4 
23 2.1 21.5 30 28 14 15 7.0 3.1 1.67 1.04 T4T 3T75 
24 2.0 96 25 24 300 14 6.5 2.8 1.84 .91 1.04 1.33 
25 2.5 38.5 100 21 90 12 6.5 2.6 1.84 .91 .91 1.84 

26 5.1 28 70 18 35 11 6.5 2.6 1.84 .91 .68 1.50 
27 5.0 22.5 35 15 23 10 6.0 2.6 1.67 1.04 .49 1.04 
28 4.2 378 40 15 20 10 6.0 2.8 1.50 1.04 .41 .79 
29 2.9 

2.1 
199 
175 

75 
30 

15 
14 

18 
50 

9.5 
9.0 

5.5 
5.0 

• 1,33 1.04 
1.04 

.41 

.41 
.79 

30 En .68 
31 1.9 71 11 8.5 ITS 1.33 .49 

Total 99.33 3,487.7 1,100.3 960.9 1,909.1 561.0 942.8 101.6 61.25 41.78 20.89' 28.11 
Mean 3.20 113 36.7 160 63.6 18.1 30.4 3.63 1.98 1.39 0.674 0.937 
Ao-ft 197 6,920 2,180 S>, 340 3,790 1,110 1,870 202 121 83 41 56 

Calendar year 1953;  Max    2,540 
Fiscal  year  1953-54:  Max    2,540 

Mln 
Mln 

0.40 
0.21 

ean 
Mean 

36.9 
36.5 

Ac-ft 
Ac-ft 

26,740 
26,410 

Peak discharge  (base,  2,400 cfs).—Aug.   11  (6 p.m.)  3,120 cfs  (11.69  ft);   Oct.   15  (4:30 a.m.)   5,310 
cfs  (16.76 ft)}  Nov.  24 (5:30 a.m.) 4,460 cfs  (14.92 ft);  Jan.   9 (l p.m.) 3,120 cfs  (11.67 ft). 

* Discharge measurement made on this day. 
Note.--Shifting-control method used Aug.   8-15,  Aug.   22  to Sept.   20,  Oct.   2-16,   1953.     No gage- 

height record July  1 to Aug.   7, Aug.   16-21,  Sept.   21 to Oct.   1,  Oct.   17 to Mar.   15,  Apr.   30    to 
May jS;  discharge estimated on basis of records for nearby stations. 
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Pago River near Ordot—Continued 

Discharge,   In cubic   feet per 3econd, fiscal year July 1954  to June   1955 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.04 1.84 367 58 •37 40 4.6 4.9 2.7 1.33 1.67 0.49 
2 2.7 

T767 
1.50 
1.33 

58 
43 

34 
33 

21.5 
17.3 

17.1 
17.5 

4.6 
7.3 

4.6 
4.9 

2.45 
2.25 

1.50 .91 
.68 

1.04 
3 1.50 .79 
4 1.17 1.33 73 24.5 15.8 14.0 11.8 5.3 2.25 1.50 .68 .49 
5 1.67 2.25 50 33.5 14.6 12.8 11.6 4.3 2.45 1.17 .68 758 

6 1.33 8.2 89 24 18.5 12.2 6.0 4.0 2.05 1.04 .58 .91 
7 2.4 8.5 54 *19.2 12.8 12.2 5.3 4.0 2.05 1.17 .58 1.33 
8 1.33 3.7 99 29.5 11.0 12.2 11.3 3.7 2.05 1.17 1.04 1.04 
9 1.78 18.0 104 22.5 10.5 12.0 6.0 3.7 2.05 1.33 3.55 18.3 

10 2.25 4.0 63 17.3 10.5 14.7 8.1 3.45 2.05 1.17 1.50 4.1 

11 1.17 4.4 32.5 23.5 273 13.4 6.8 3.2 2.25 1.04 .79 2.05 
12 .91 7.9 24 25.5 34 10.0 6.0 3.2 2.25 *1.04 .68 1.50 
13 1.50 4.7 61 15.8 24 9.0 5.6 3.2 2.25 1.04 .68 •1.33 
14 1.17 34.5 504 14.6 19.8 8.5 8.4 3.45 2.05 1.33 .79 1.17 
15 .79 5.6 403 14.0 16.5 8.0 8.5 3.45 *1.84 1.17 4.4 1.04 

16 .68 3.7 91 11.6 15.2 9.5 6.4 3.7 1.84 1.17 2.2 .91 
17 .68 3.2 46 10.0 14.0 7.6 6.4 9.6 1.67 1.04 1.04 1.17 
18 1.98 5.6 34 10.0 154 7.6 5.6 5.0 1.67 .91 .79 1.04 
19 2.7 37.5 27.5 9.5 28.5 6.8 5.3 3.45 1.67 1.04 .68 .91 
20 1.84 58 214 »8.5 32 6.4 6.9 3.2 1.67 1.33 .68 1.04 

21 1.17 18.1 90 8.5 18.9 6.4 4.9 3.2 2.25 1.33 .68 1.04 
22 1.04 8.5 177 9.5 48 6.4 4.6 3.45 2.45 1.04 .58 .91 
23 .91 6.0 62 9.7 264 6.0 4.6 3.2 1.67 .79 .58 .79 
24 1.04 66 42 9.0 •110 5.6 4.3 2.95 1.50 .79 .58 .68 
25 1.17 184 32 7.8 37 5.6 22 2.95 1.50 .91 .49 .79 

26 .91 45 68 17.8 32 5.3 15.8 2.7 1.67 .91 .49 .79 
27 ».68 26 39 13.3 113 4.9 6.8 2.95 2.05 .79 .79 .79 
28 .68 15.8 165 10.0 33.5 •4.9 •5.6 3.2 2.05 .68 .91 .68 
29 .91 87 124 9.3 25.5 4.9 7.2 - 1.50 .79 .68 .79 
30 1.17 *26.5 54 100 21.5 4.9 5.3 1.50 .79 .58 1.50 
31 1.17 15.8 174 4.6 4.9 1.33 .49 

Total 41.61 714.45 3,290.0 807.4 1,483.9 311.0 228.5 108.90 60.98 32.81 31.45 49.99 
Mean 1.34 23.0 110 26.0 49.5 10.0 7.37 3.89 1.97 1.09 1.01 1.67 
Ac-ft 83 1,420 6,530 1,600 2,940 617 453 216 121 65 62 99 

Calendar year 1954 •   Max    600 
Fiscal year  1954-55:   Max    504 

Mln     0.21 
Min    0.49 

Mean    21.5 
Mean    19.6 

Ac-ft 
Ac-ft 

15,560 
14,210 

Peak discharge   (base,   2,400 cfs).—Sept.   1  (11 a.m.)   3,790 cfs   (13.37  ft);   Nov. 
cfs   (11.58  ft);   Nov.   23   (1 p.m.)   3,200 cfa   (11.90 ft). 

11 (3:30 p.m.) 3,090 

» Discharge measurement made on this day. 
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Pago River near Ordot—Continued 

Discharge,  In cubic  feet per second, fiscal year July 1955  to June  1956 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 2.0 30.5 133 42 22 11 8.0 2.7 1.33 0.91 0.7 1.50 
2 1.4 19.8 16.9 70 20.5 18 772" 2.45 1.50 .91 .7 1.17 
3 .9 15.2 13.9 113 18 11 6.8 2.95 1.50 .91 .8 1.04 
4 .8 12.8 10.0 33 17 9.2 5.2 2.95 1.33 .79 1.0 2.5 
5 *A1 10.5 11.4 29 15 8.2 •5.0 2.25 1.33 .79 1.1 1.67 

6 240 10.0 8.0 103 13 7.6 5.3 2.05 1.17 .79 .8 1.04 
7 32 10.0 12.7 43 12 7.6 4.9 2.7 1.33 .91 .7 .79 
8 260 7.6 7.2 31 12 11 4.6 3.45 1.17 .91 .6 .79 
9 ~5o" •7.2 6.0 

lTTT 
25 13 8.0 4.6 18.8 

"TTB" 
1.04 .79 .7 .68 

10 16 7.2 18.1 25 7.3 4.3 1.17 .79 .5 .49 

11 210 7.2 20 20 13 7.0 4.3 2.95 1.33 .68 
768 

.45 1.28 
12 80 6.8 79 15.2 10 18 4.0 2.45 1.33 .40 3.7 
13 56 6.0 17.3 18.3 9.5 8.0 4.0 2.25 1.04 .68 .37 1.04 
14 25.5 5.6 13.3 25.5 9.0 13 4.0 2.25 1.04 .68 .35 .79 
15 19.9 5.6 44 16.0 8.5 7.5 3.7 •2.25 1.17 .68 .34 .68 

16 37 6.0 13.4 16.7 10 191 3.7 2.45 1.33 .68 .34 .68 
17 18.9 5.3 

l27o" 
19.2 11.6 

1176" 
11 "T9".8 3.7 2.25 1.33 1.04 .49 .68 

18 14.0 •21 8.0 13 4.0 2.25 1.04 1.17 .49 3.95 
19 11.0 8.2 13.4 22 7.0 11 3.45 2.05 1.04 .79 .41 2.8 
20 9.5 30.5 13.2 26.5 6.5 10 3.45 2.05 1.04 .7 3.3 1.04 

21 8.5 8.7 14.1 12.2 6.7 9.2 2.95 1.84 1.04 .8 1.33 .79 
22 8.5 17.5 112 241 7.0 8.2 2.95 1.84 1.04 .8 .68 .68 
23 7.2 8.5 38.5 "47 7.2 7.7 3.2 1.84 1.04 .8 .68 .68 
24 6.8 10.2 23 31 6.5 7.3 2.95 1.84 .91 .9 .79 .79 
25 6.4 152 24 62 5.8 7.0 2.7 2.45 .79 .8 •.68 3.6 

26 26 21 65 •23.5 5.8 6.6 3.2 1.84 .79 .9 3.4 9.7 
27 8.6 10 45 214 17 6.4 2.95 1.67 1.33 1.2 1.84 fit 
28 6.4 

178 
7.2 
5.6 

502 
•533 

94 
63 

101 
"54 

6.2 
5.9 

2.7 
2.7 

1.50 
T7S6" 

2.25 TTo" 
1.2 

1.04 
1.08 

1.67 
29 •1.67 1.33 
30 44 82 "62 35.5 •18.3 5.7 2.45 -- _-- 1.04 1.0 8.8 1.04 
31 94 14.2 30.5 5.6 1.04 2745 

Total 1,490.0 540.9 1,908.6 1,544.2 469.3 473.0 125.65 84.12 37.50 25.68 37.31 51.29 
Mean 48.1 17.4 63.6 49.8 15.6 15.3 4.05 2.90 1.21 0.856 1.20 1.71 
Ao-ft 2,960 1,070 3,790 3,060 931 938 249 167 74 51 74 102 

Calendar year 1955:  Max    533 Mln 
Fir al year  1955-56:   Max    533 Mln 

0.49 
0.34 

Mean 
Mean 

19.0 
18.5 

Ac-ft 
Ac-ft 

13,760 
13,470 

Peak discharge  (base,  2,400 cfs). 
cfs   (13.22  ft). 

-July 11  (3 p.m.)   2,640 cfs   (10.30 ft);   Sept.   29   (2 a.m.)   3,710 

* Discharge measurement made on this day. 
Note.—Doubtful or no gage-height record July 1-13, Nov.   3-27,  Dec.   1-15,  Dec.   18 to Jan. 

Apr.  20 to May 16;  discharge estimated on basis of records for Lonflt and Yllg Rivers. 
I, 
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Pago River near Ordot—Continued 

Discharge,   In cubic   feet per second, fiscal year July 1956 to June  1957 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 1.67 11.6 10.5 13.4 11.0 25.5 9.5 4.0 2.05 1.67 1.04 e0.58 
2 1.50 8.5 102 11.6 10.0 58 •9.0 3.7 1.84 2.7 .91 e.66 
3 1.67 

1.84 
7.2 
6.8 

32.5 
30.5 

10.0 45 
11.6 

32.5 
20.5 

9.5 
8.5 

3.7 
4.0 

1.84 
1.84 

3.95 .79 
.91 

e.47 
4 10.0 1.67 e.47 
5 1.33 6.8 37.5 10.0 9.5 17.3 8.5 4.3 2.7 1.33 .91 e.41 

6 1.04 6.4 20.5 65 8.5 17.3 8.0 3.45 2.25 1.33 .79 e.47 
7 .91 6.9 42 10.5 10.1 14.0 7.6 3.45 1.84 1.17 1.33 e.47 
a .79 29.5 39 40 8.0 12.8 7.2 4.8 1.84 1.17 1.67 e.70 
9 55 27.5 28 19.6 7.6 11.6 7.9 3.45 2.05 1.84 T7SS e.90 

10 6.0 10.0 15.8 19.2 1075" 11.0 M 3.2 1.84 1.50 1.04 e.60 

11 3.45 8.0 123 112 8.0 10.5 7.6 2.95 2.45 1.33 .91 e.43 
12 3.2 10.1 38 118 244 10.5 6.4 2.95 5.2 1.17 .79 e.50 
13 2.7 7.2 30 32 135 •10.0 6.0 2.95 2.25 1.04 .79 e.43 
14 2.95 6.8 22 28 59 3'63~ 5.6 •2.7 1.67 1.36 .79 e.34 
15 2.7 15.7 197 18.1 18.9 406 5.3 2.7 1.67 1.50 .79 e.34 

16 *2.25 7.6 28.5 28.5 77 34.5 5.3 2.45 1.67 1.04 .79 e.23 
17 2.05 7.2 39.5 »365 58 24 9.9 2.45 1.67 1.04 .68 e.17 
18 
19 

1.84 
2.05 

6.4 
23.5 

19.8 
23.5 

82 
118 

286 
52 

18.9 
17.3 

5.3 
5.3 

2.45 
3.2 

1.50 
1.67 tft 1.50 

1.04 
e.17 
e.45 

20 1.67 9.1 •44 31 •36 15.8 11.1 2.7 1.84 1.04 .79 el.00 

21 1.50 7.2 26.5 168 49 14.6 6.4 2.45 1.84 1.17 .68 1.55 
22 1.33 7.6 19.8 33 40 12.8 4.9 2.45 1.50 1.04 .79 .58 
23 1.33 

4.8 
39.5 29.5 

52 
29 
21.5 

•42 
26.5 

11.6 
11.0 

4.6 
4.3 

2.95 
4.0 

1.33 .91 
1.17 

•.58 
.49 

.41 
24 12.2 1.33 .34 
25 61 8.5 20.5 18.9 22 10.2 4.3 3.7 1.67 1.04 .58 .41 

26 •30.5 7.6 15.8 24 22 35.5 4.3 2.7 1.84 .91 .68 .41 
27 14.0 16.2 •159 15.8 17.3 21 H 2.25 •2.25 .91 .58 .27 
28 31 23 28 33.5 15.8 12.2 OS" 1.84 1.17 e.49 .16 
29 64 •13.4 17.3 14.0 18.9 11.0 8.2 - 1.50 1.17 e.49 -4S- 
30 61 16.0 18.0 15.0 16.5 10.5 4.3 1.33 1.04 e.45 

eT55 31 18.3 12.8 20 10.5 4.3 1.33 

Total 385.37 386.8 1,310.0 1,534.6 1,375.5 1,291.9 246.1 86.30 57.44 40.17 25.90 13.94 
Mean 12.4 12.5 43.7 49.5 45.8 41.7 7.94 3.15 1.85 1.34 0.835 0.465 
Ac-ft 764 767 2,600 3,040 2,730 2,560 488 175 114 80 51 28 

Calendar  year 1956;   Max    406 
Fiscal year   1956-57:   Max     406 

Mln 
Mln 

0.34 
0.12 

Mean 
Mean 

18.2 
18.5 

Ac-ft     13,180 
Ac-ft     13,400 

Peak dlBCharge   (base,   2,400 cfs) 
cfs   (10.90 ft))   Nov 

17   (4:30 p.m.)   4,500 cfs   (15.01 ft);   Nov 
18  (1 a.m.)   2,920 cfs   (11.10 ft);   Dec.   15   (8 a.m.)   3,510 cfs   (i2.69 ft 

—Oct. 12   (12 p. 2,840 

• Discharge measurement made  on this day. 
e Stage-discharge relation Indefinite;  discharge estimated on basis of records  for Lonfit River. 
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Pago River near Ordot—Continued 

Discharge,   In cubic  feet per second. fiscal year July 1957  to June  1958 

Day July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

1 0.34 0.21 56 9.0 29.5 9.5 4.3 4.9 2.45 0.79 0.58 3.25 
2 .34 .16 67 7.6 24 12.0 4.0 4.9 2.25 .91 .58 1.33 
3 .28 06 23.5 7.2 20.5 9.0 3.7 4.9 2.25 .91 .58 .91 
4 .34 .16 13.4 6.4 18.1 8.3 3.7 4.0 2.45 .79 .68 .79 
5 .40 .21 10.0 16.9 15.8 7.6 3.7 3.7 •2.45 .79 .79 .68 

6 .38 .68 28 391 14.6 7.6 3.45 3.7 2.05 .79 .68 .58 
7 .35 .41 47 333 13.4 7.6 3.7 3.7 2.05 .91 .49 lTIT 
8 .25 .68 21 78 107 6.8 3.7 3.7 

Hi 
.79 .49 1.17 

9 *.18 .79 22.5 92 170 6.8 4.3 3.7 -42. .49 3.15 
10 .34 .68 13.4 41 103 6.8 3.45 3.7 1.84 .41 22 

11 1.04 .34 17.7 63 46 6.0 4.0 3.45 1.84 1.04 .49 13.4 
12 1.33 .27 •13.4 150 191 6.4 3.7 3.2 1.84 .91 .41 4.9 
13 1.S4 .68 14.4 44 •53 6.4 •5.4 3.2 1.67 1.67 T41 42 
14 .79 1.17 12.2 40 36 6.0 302 3.2 1.67 1.33 .41 257 
15 .49 .68 10.0 79 821 6.0 "25.5 2.95 1.67 1.04 •.34 TS.5 

16 .41 .49 13.5 66 680 6.0 12.8 2.7 1.50 1.04 .34 •18.8 
17 .27 .41 10.5 41 81 5.3 9.5 2.95 1.50 2.05 .34 11.6 
18 .27 fl7 9.0 26.5 47 4.9 8.0 4.1 1.50 T750" tH 8.5 
19 .21 3.8 9.0 24 36 4.9 9.5 4.6 1.33 1.04 7.2 
20 .40 1.50 8.0 18.1 28.5 4.9 13.3 2.95 1.17 .91 .34 6.0 

21 .55 2.8 6.8 18.9 24 5.3 9.0 2.95 1.17 1.17 .49 6.0 
22 .40 4.0 15TT 156 19.8 4.6 7.6 2.7 1.17 .91 .58 9.1 
23 .32 5.5 »32 41 17.3 4.3 6.8 2.95 1.17 .79 1.84 6.0 
24 .21 19.7 22.5 «26.5 15.2 4.0 6.4 8.7 1.33 .68 1.04 6.0 
25 .12 16.2 15.5 28 14.6 4.0 6.0 3.7 1.17 .68 .68 6.4 

26 .10 7.9 11.6 28 14.0 3.7 5.6 2.95 1.17 .68 .49 6.8 
27 

.92 

.91 

4.0 
193 

62 

10.0 
9.0 
8.0 

48 
557 

48 

19.5 
13.3 
15.8 

3,45 6.4 
5.6 
5.3 

2.7 
2.45 

1.04 .68 
.68 
.79 

.41 

.79 
9.6 

6.0 
28 
29 

4.0 
20 

5.6 
4.3 

30 .49 
.34 

18.8 
10.0 

13.1 36 
39.5 

10.5 5.6 
4.3 

4.9 
4.9 

1.04 
.91 

.68 2.45 
1.67 

4.0 
31 

Total 14.71 374.38 563.1 2,560.6 2,699.4 202.05 500.20 103.30 50.01 28.80 29.43 503.13 
Mean 0.475 12.1 18.8 82.6 90.0 6.52 16.1 3.69 1.61 0.960 0.949 16.8 
Ac-ft 29 743 1,120 5,080 5,350 401 992 205 99 57 58 998 

Calendar year 1957. Max 
Fiscal year 1957-58: Max 

821 
821 

Mln 
Mln 

0.10 
0.10 

Mean 
Mean 

18.9 
20.9 

Ac-ft 
Ac-ft 

13,660 
15,130 

Peak discharge (base, 2,400 cfs).—Oct. 6 (8:30 a 
5,000 cfs (16.13 ft)) Nov. 15 (ll p.m.) 3,550 c fs ( 

2,640 cfs (10.27 ft); Oct. 
12.75 ft). 

28 (5:30 a.m.) 

* Discharge measurement made on this day. 
f Fragmentary gage-height record; discharge computed on basis of partly estimated gage heights. 
Mote.—Doubtful or no gage-height record July 1-9, 18-28; discharge estimated on basis of records 

for Lonflt River. 

131 



DISCHARGE MEASUREMENTS AT  POINTS  OTHER THAN GAGING STATIONS 

Discharge measurements made at points other than gaging stations on the Island of Guam luring the 
period February 1951 to June 1958 

Stream Tributary to Location Date Discharge 
(cfs) 

Pacific Ocean.... Above falls, about 2 miles east of Agat. 1952 
Jan. 12 
Feb. 13 
Mar. 26 

0.43 
.181 
.280 

Do  ....do  At altitude 150 ft, at Agat. 1953 
May 15 .341 
June 12 .263 

Unnamed stream... 1 mile south of Agat, above proposed FHA 1952 
housing project. Sept.24 .153 

Do  ....do  1.25 miles south of Agat, above proposed 
FHA housing project. 

1952 
Sept.24 .747 

Pacific Ocean.... 50 ft above highway bridge, at Umatac. 1951 
Oct.  2 2.21 

100 ft below highway bridge, near Umatac. 1951 
Oct.  2 .309 

At headwaters, above upper Merizo Dam, 1951 
near Merizo. Oct.  2 

1952 
Oct. 27 

.372 

.108 

500 ft above highway bridge, at Inarajan. 1951 
Oct.  2 3.88 

200 ft above highway bridge, near 1951 
Inarajan. Oct.  2 1.00 

 do  100 ft below highway bridge, near 1951 
Talofofo. Oct.  2 .481 

Maemong River.... Tolaeyuus River.. At cavern outlet, 100 ft above site of 1951 
gaging station on Tolaeyuus River, near May 27 2.89 
Agat. 

Tolaeyuus River.. At entrance to last cavern, {• mile below 1951 
site of gaging station on Tolaeyuus May 27 2.51 
River, near Agat. 

Talofofo River... At final cavern outlet at Lost River 1951 
Pumping Station No. 1, near Agat. May 27 

June 10 
2.41 
.484 

Talofofo River... Pacific Ocean.... At site of gaging station, near Talofofo. 1951 
Feb.  1 32.2 

Talofofo River... At site of gaging station, 0.7 mile above 1952 
confluence with Talofofo River, near Feb. 12 9.12 
Talofofo. Mar. 12 8.53 

500 ft above confluence with Pago River. 1952 
Dec.  3 4.70 

Pacific Ocean.... At site of gaging station, near Yona. 1951 
Feb.  2 8.87 

At outlet of cave, near Ylgo. 1952 
Mar. 27 
Apr. 11 
May 12 
June 10 
July 9 
Aug.  6 
Sept. 4 

1953 
Apr. 14 
May 14 
June 12 

1.93 
1.80 
2.27 
2.07 
2.04 
2.34 
1.89 

1.93 
2.03 
2.12 
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APPENDIX B 

RECORDS OF WET.Tfl, TUNNELS, AND SPRINGS 

This appendix contains information on the sources of ground water 
in Guam that are shown on plate 1. The records were obtained from un- 
published material compiled by H. T. Stearns in 1937 and A. M. Piper in 
19^6,  from the files of military and civil agencies in Guam, and from 
field investigations. 

The numbering system is based on one that was started by military 
forces during World War II and used by Piper in his compilation in 1946. 
Numbers 1 through Ijk  are assigned to wells, springs, and tunnels, and 
201 to 216 are assigned to test holes. The unassigned block from I5I+ to 
200 is left for new installations. 

The figures in parenthesis immediately after each number indicate 
the location in the 1,000-meter Universal Transverse Mercator Grid on 
plate 1. Altitudes are approximate and indicate the height above the 
mean lower low water datum plane. The figure after the term "water 
level" gives the approximate height of the water level above the same 
datum. The diameter of a well is the diameter of the casing in the 
well at the surface of the ground. In tabulated figures, a dash indi- 
cates that no record is available. 

(BQW2765) Almagosa (Chepak or Dobo) Springs. Water issues from 
three small caves in limestone at contact with underlying vol- 
canic rock. Altitude, 700 ft. Chloride (ppm), Oct. 10, Nov. 8, 
Dec. 10, 191*6, Jan. 16, 19^7, 35. Water in excess of that di- 
verted for military use is included in that measured at gaging 
station 10-2. 

Pumpage 
(million gallons) 

Year Jan Feb Mar Apr May       June     July Aug Sept Oct Nov Dec 

1951 
1952 
1953 
1951* 

1+2.13 
58.58 
77.50 

31.29 
1+1.1+8 
70.00 

35.81 
50.09 
14.1+1 

21+.91 
27.83 
0.00 

28.38 
2I+.87    19.96    31.51 
9.07   12.1+3   26.13 

72.15 
1+1.92 
67.21+ 

65.6I 

78.28 

68.21 
1+1+.1+1+ 
70.76 

69.11 
66.30 
68.74 
22.16 

65.65 
66.03 
77.50 

(BQ573893) Agana Spring. Water issues from argillaceous limestone. 
Altitude, 5 ft. Water flows into a small concrete reservoir. Use, 
municipal. Pumps first installed, 19lU. Pumpage (mgd), 1937, 0.8j 
1945, 1.5. Chloride, 20 to 35 ppm. 

133 



Pumpage 
(million gallons) 

Year Jan Feb Mar Apr May June      July Aug Sept Oct Nov Dec 

1951 . . 73.83 75.83 
1952 74.96 59-66 54.31 ^9.31 48.61 - 54.09 58.14 66.66 70.48 75-64 
1953 59 .W 56.84 64.02 52.34 45.82 38.73    44.19 61.67 - 68.32 79-84 80.42 
195^ 60.70 61.30 57-20 53-37 60.31 29.02    59.05 55-41 53-55 40.52 27.58 27.00 
1955 27-50 46.07 24.32 23.34 17.43 19-46   20.31 38.41 22.16 18.68 18.67 19.41 
1956 21.dk 19.62 23.78 27.82 25.44 24.21    19.21 19-77 21.24 20.44 18.98 21.04 
1957 30.56 17.62 17.23 23.17 21.31 ~           • - ~ - - - 

3 (BQ529902) Asan Spring. Water issues from the limestone at contact 
vith underlying volcanic rock. Altitude, l^O ft. Use, municipal 
supply for Asan. Pumps first installed, 1915^ Pumpage (mgd), 1937, 
0.80; Jan. I9I+6, 0.14; Nov. 1955, O.56; Dec. 1955, O.78; Jan. 1956, 
O.U9. Chloride, 16 to 35 ppm. 

h    (BQ^79808) Santa Rita Spring. Water issues from limestone at con- 
tact with underlying volcanic rock. Altitude, 28V ft. Reported 
minimum flow, 100,000 gpd. Water flows into a 100,000-gallon reser- 
voir. Use, municipal supply for lower Santa Rita and old Agat. 

5 (BQlf688^3) Orote well (5th Field Depot, Crote well 5). Aquifer, 
coral and sand. Drilled, 19^ by 5th N.C.B. Altitude, kO  ft. 
Depth, 63 ft. Diameter, 6 in. Casing, 57 ft. Pumping rate in 19^5, 
65 gpm. Pumpage, Sept. 19^5 to Oct. 19^6, 18,000-20,000 gpd. Report- 
ed abandoned because of high salinity. 

Driller's log 

Depth 
(ft) 

Coral, quartzlike ------------------ 0-15 
Coral, broken -------------------- 15-^5 
Sand  -  V5-50 
Coral, quartzlike ------------------ 50-53 
Coral and fine sand ----------------- 53-60 
Lower 3 ft* plugged with cement 

6 (BQ633902) Barrigada School well. Aquifer, limestone and sand. 
Drilled, May 1937 by U. S. Navy. Altitude, 29^ ft. Depth, 350 ft. 
Diameter, 6 in. Water level, -A-  ft. Chloride (ppm), May 15, 1937; 
32; Jan. 16, 19^7, 35- 
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Driller's log 

Depth 
JftI 

Soil, and colored loose reef limestone ------    0-6 
Limestone, hard hut not dense -----------    6-10 
Limestone, white, dense -------------- 10-36 
Limestone, porous, loose ------------- 36-46 
Limestone, alternating hard and soft ------- 1*6-101 
Limestone, soft   - IOI-I38 
Limestone, soft, with marine sand --------- 138-2UO 
Limestone, soft, sandy     - 2^0-270 
Sand (marine), small rocks and reef limestone - - - 270-350 
Encountered water at 291 feet. 

7 (BQ612900) 72nd N.C.B. well 1. Aquifer, limestone. Drilled, 1944 
hy 72nd N.C.B. Altitude, 220 ft. Depth, 238 ft. Diameter, 8 in. 
Casing, 226 ft.; hottom 10 ft. perforated. Water level, +6 ft. 
Pumping rate, 33 gpm. Pumpage, Sept. 1944, 23,000 gpd. Chloride 
(ppm), Sept. 7, 1944, 218; Oct. 2, 1946, 360; Nov. 8, 1946, 530; 
Jan. 16, 1947, 708. 

Driller's log 

Depth 

Clay, yellow ______ — __  0-28 
Coral, firm -    28-120 
Coral, broken -------------------- 120-130 
Coral, firm, hard  -- I3O-238 

8 (BQ6019O8) Tiyan well. Aquifer, limestone. Drilled, 1944(?). 
Depth, 230 ft. Pumpage, Sept. 8, 1944, 25,000 gals, at a rate of 
25 gpm; Nov. 25, 19**4, 12,000 gals, at a rate of 8.5 gpm. Chloride, 
Sept. 8 and Nov. 25, 1944, 26 ppm. 

9 (BQ63U952) Dededo (Harmon) well. Aquifer, limestone. Drilled, 
June 1937 hy U. S. Navy. Altitude, 202 ft. Depth, 222 ft. Diameter, 
6 in.  Casing, 247 ft.; hottom few feet perforated. Water level, 
••2 ft. Pumpage, Aug. 1944, 35,000 gpd at a rate of 25 gpm; July 1, 
19^5 to Mar. 17, 1946, 82,800 gpd at a rate of 60 gpm. Chloride 
(ppm), June 8, 1937, 57; July 1, 1945 to Mar. 17, 1946, 71. 

Driller's log 

Depth 
Jft> 

Limestone (reef), finely divided --------- 0-54 
Limestone, soft, with hard layers --------- 5I4—103 
Limestone, soft, with very hard layers of dense 

white limestone from 199 to 208 feet     - 103-222 
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10 (BQ5l99^3) Tumon School well. Aquifer, coralline limestone and 
sand. Dug, Dec. 1937 "by U. S. Navy. Altitude, 13 ft. Depth, 33 ft. 
Casing, 33 ft. Water level, +1 ft. Driller's log; "beach sand, 0-l4 
ft.; coral and sand, 14-33 ft. 

Observations 

Pumping rate     Pumpage     Drawdown    Chloride 
 Date (gpm) (thousand gallons)   (ft)      (ppm) 

Sept. k,  1944 30 10 6 52 
lk 1U 15 9 52 
22 25 28 9 52 

Nov. 2k 25 28 Ik 47 

11 (BQ6229U3) Army well 1. Aquifer, loose coral. Dug, 1944 by U. S. 
Army. Altitude, Ik  ft. Depth, 19 ft. Diameter, 8 ft. by Ik  ft. 
Water level, -+2 ft. Drawdown, Sept. lk,  1944, 3 ft. while pumping 
at 25 gpm. Pumpage (gpd), Sept. lk,  1944, 20,000; 1946, 30,000. 
Chloride (ppm), Aug. 19I+5, 230; Jan. 1946, 175- 

12 (BQ606921) N.A.S. Agana well 1 (N.A.B. Agana well l). Aquifer, 
limestone. Drilled, 1944(?) by 72nd N.C.B. Altitude, 25 ft. Depth, 
70 ft. Water level, +2 ft. Pumping rate, 30 gpm. Drawdown, O.k 
to 0.5 ft. at pumping rate of 30 gpm. Pumpage, Jan. 1946, 40,000 
gpd.  Chloride, Jan. 19*46, 245 ppm. 

13 (BQ591+919) 56th N.C.B. well. Aquifer in coral and sand. Drilled, 
3.9M by 56th N.C.B. Altitude, 30 ft. Two 8-in. wells 17 ft. deep 
in bottom of a 15-ft. pit. Water level, 42 ft. Drawdown, O.k  ft. 
while pumping 85 gpm. Pumpage, Mar. 1946, 86,000-100,000 gpd. 
Chloride (ppm), 191*5, 1+84; Jan. 1946, 1+90; Mar. 1946, 500. Driller's 
log; dirt, 0-1 ft.; coral, 1-28 ft.; sand, 28-32 ft. 

lk    (BQ591915) Torres well 1. Aquifer, limestone. Dug many years ago. 
Depth, 10-15 ft. Diameter, 10 ft. Cased to bottom with masonry. 
Altitude, 11 ft. Water level, +3 ft.  Pumpage, Sept. 1944, 30,000 
gals. Chloride, Jan. 1946, 210 ppm. 

15 (BQ590914) Air Strip well. Aquifer, limestone. Dug, 1944 by 72nd 
N.C.B. Altitude, 5-10 ft. Depth, probably less than 20 ft. Dia- 
meter, 4 ft. Pumpage, Jan. 1946, 50,000 gpd. Drawdown, 2.6 ft. • 
Chloride (ppm), 1944, (before pumping) 32; Jan. 1946, 740; Oct. 9, 
1946, 510. 

16 (BQ597858) Pago Spring well 1. Aquifer, limestone. Drilled 1944(?) 
by 72nd N.C.B. Reported yield, 25 gpm. Chloride, 430 ppm. Report- 
ed abandoned because of low yield and high salinity. 

17 (BQA78832) 53rd N.C.B. well 1. Aquifer, volcanic shale. Drilled, 
Aug. 1944. Altitude, 60 ft. Depth, 346 ft. Diameter, 8 in. 
Reported yield, about 3 gPm« Abandoned because of low yield. A 
well drilled nearby in shale reportedly had a water levei of 7 ft. 
below sea level and a yield of 5 gpm. 
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Driller's log 

Depth 

Clay, red and yellow --------------- 0-88 
Shale, sandy   88-96 
Shale, blue   96-148 
Shale, sandy   148-155 
Shale, black     I55-I98 
Shale, sandy - —  — _ — 198-206 
Shale, black   206-247 
Shale, sandy  247-254 
Shale, blue -  254-325 
Shale, black    325-346 

18 (BQ494884) 76th N.C.B. veil. Aquifer, limestone. Drilled, 1938 
by U. S. Navy. Altitude, 17 ft. Depth, 28 ft. Diameter, 6 in. 
Water level, 42 ft. Drawdown, 1 ft. while pumping at 55 gPm« 
Pumpage, Aug. 1944, 11,000 gpd. Chloride (ppm), July 13, 1944, 
495; Aug. 1945, 510; Jan. 1946, 480. 

19 (BQ594863) Price well 1. Aquifer, limestone. Drilled, July I937 
by U. S. Navy. Altitude, 126 ft.  Depth, 170 ft.  Diameter, 6 in. 
Casing, 150 ft. Water level, July 1937> +5 ft. Pumping rate, 1944, 
3 gpm.  Chloride, July 1937, 28 ppm. 

Driller's log 

Depth 

Cascajo (rubbly limestone), dirty -___-____ 0-64 
Formation (limestone), hard ------------ 64-115 
Mud    115-140 
Limestone, dirty ------------------ 1^0-160 
Cascajo, dirty --     _____   _____ 160-170 

20 (BQ472800) Faata Springs. Water issues from three orifices in 
limestone at contact with underlying volcanic rock. Altitude, about 
450 ft. 

Discharge (gpd) 

May 20, 1937      Feb. 26, 1957 

Orifice 1                  7,000 15,000 
Orifice 2                 14,000 50,400 
Orifice 3                144,000 151,200 

165,000 216,600 

21 (BQ592837) Yona well. Aquifer, limestone. Drilled, Sept. 1937 
by U. S. Navy. Altitude, 305 ft. Depth, originally 264 ft.; plugged 
back to 258 ft. Diameter, probably 6 in. Driller's log; limestone, 
white, hard, O-258 ft.; clay, blue, green, and brown, 258-264 ft. 
Dry hole. 
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22 (BQ597918) N.A.S. Agana well 2, (N.A.B. Agana well 2). Aquifer, 
limestone. Dug, 1944 by 48th N.C.B. Altitude, 27 ft. Depth, 28 
ft. Diameter, 10 ft. Water level, Dec. 1945, +4 ft. Drawdown, 
Oct. 6, 1944, 0.25 ft.; Oct. 22, 1945, O.75 ft.; Dec. 2, 1945, 
0.5 ft. Reported pumped dry, Jan. 21, 1946. 
0-1 ft.; coral, 1-28 ft. 

Driller's log; soil, 

Observations 

Date 
Chloride 

(ppm) 
Pumpage 
(gallons) 

Oct. 24, 1944 
Nov. 18 
Dec. 23 
Aug. 18, 1945 
Sept. 17 
Oct. 22 
Nov. 17 
Dec. 17 
Jan. 14, 1946 

23 (BQ593915) C.B.M.U. 515 well. 
Altitude,20 ft. Depth, 25 ft. Water level, +1 to +3 ft.  Pumping 
rate, 40-50 gpm. Drawdown, 4 ft. 

141 7,500 
194 48,000 
318 160,000 
426 - 

426 376,000 
426 353,000 
389 353,000 
354 353,000 
354 353,000 

[uife] r,   limestone. Drilled,   1944 

Observations 

Date 
Chloride Pumpage 

(gallons) 

Sept. 13, 1944 
Dec.  6, 1945 

21 
Jan.  3, 1946 

10 
17 
24 

Feb.  1 
7 

14 
21 
28 

Mar.  1 
7 
14 
21 
28 

Apr.  1 

510 
510 
510 
510 
510 

600 

530 

530 
530 
530 
530 
530 

3,000 
25,500 
25,500 
24,000 
24,000 
24,000 
24,000 
24,000 
24,400 
24,400 
24,400 
24,4oo 
24,400 
30,000 
26,800 
29,200 
39,000 
39,000 

24 (BQ624918) N.A.S. Agana well 3 (N.A.B. Agana well 3). Aquifer, 
limestone/ Drilled, Mar. 1945 by 5th N.C.B. Altitude, 323 ft. 
Depth, 350 ft. Diameter, 12 in. Casing, 348 ft.; lower 24 ft. 
perforated.  Pumping rate, 200 gpm. Drawdown, 18-20 ft. 
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Driller's log 

Depth 
Jfti 

Coral, white, soft   0-130 
Coral, hard --   130-290 
Coral, broken, and yellow clay ---------- 290-320 
Coral, hard   320-322 
Water strata   322-350 

Observations 

Date 
Chloride 

(PP"0 
Pumpage 
(gallons) 

Aug. 21, 19^5 
28 

Sept, . 1 
7 

16 
21 

Oct. 8 
22 
28 
29 
30 

Nov. 1 
k 
7 

11 
lk 
19 
21 
26 
28 

Dec. 3 
23 

Sept . 2k, 19h6 
Oct. 9 
Nov. 11 
Dec. 10 
Jan. 16, 19^7 
June 18, 19^9 
Oct. 18, 1950 
Feb. 19, 1953 

35^ 

408 

500 

35^ 

336 

31k 

230 
19U 
212 
177 
177 
212 
212 
185 
l*)-2 

76 

153,000 
158,000 
158,000 
152,000 
60,000 

158,000 
158,000 
288,000 
288,000 

222,000 
252,000 

2^2,000 

252,000 

252,000 

252,000 

25 (BQ59^81*-9)    Andersen dug well.    Depth,  about 10 ft.    Diameter,  6 ft. 
by 7 ft.    Reported pumpage,   I9U+,  6,000 gpd. 

26 (BQ6CA-937)    Tumon Farm well.    Aquifer,   limestone.    Drilled,  Dec.  1937 
by U.  S. Navy.    Altitude,  17 ft.    Depth,  26 ft.    Diameter,  6 in. 
Casing,  26 ft.    Water level,  -+2 ft.    Chloride,  Dec.  16,  1937,  155 
ppm;  Aug.  19^5,   385 ppm;  Jan.   ±9k6,  U55 ppm. 
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Pumpage 

Date /   v Gallons 
 (gpm)  

Sept. 22, 1944              20 20,000 
July      1, 191*5                                     60 1+7,000 

7 90 101,000 
ik 60 71,000 
21 60 75,000 
28 60 71,000 

Aug.       1 60 70,000 
7 60 71,000 

11 60 70,000 
Dec.     21 1+5 23,000 

28 1+5 24,000 
Jan.       1, I9I+6                                     1+5 22,000 

7 1+5 12,000 
ll+ 1+5 18,000 
19 !+5 2l+,000 

27 (BQ5I+5896) Maina Spring. Water issues from limestone at contact 
with underlying volcanic rock. Altitude, 261+ ft.  Concrete reser- 
voir with capacity of 58,000 gal. installed in 1937 by U. S. Navy. 
Use, municipal supply fcr Maina.  Pumping rate, Apr. 1946, 40 gpm. 
Pumpage, Apr. I9I+6, 26,800 gpd; 1957, 6,650 gpd. 

28 (BQ6l791+3) 48th N.C.B. well. Aquifer, limestone. Dug, I9I+I+ by 
l+8th N.C.B. Altitude, 11 ft. Depth, 21 ft. Diameter, 8 ft. 
Casing, 9 ft. Water level, Oct. 1944, +3 ft. Driller's log; sand, 
O-8.5 ft.; coral, 8.5-21 ft. 

Observations 

.       Pumping rate      Pumpage       Chloride 
6 (gpm) (gallons) (ppm) 

July    2,   191+5 66 92,000 390 
7 61 80,000 406 

11+ 59 71,000 406 
21 63 80,000 424 
28 63 72,000 424 

Aug.     1 57 71,000 424 
7 53 67,000 406 

11+ 56 71,000 406 
21 61 74,000 424 
26 43 56,000 424 

Sept.  2 1+2 52,000 410 
7 1+5 1+5,000 410 

11+ 45 54,000 407 
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29 (BQ5359^) Harmon Field old veil 1 (Army Depot Field well l). 
Aquifer, limestone. Drilled, Oct. 19M<- by 72nd N.C.B. Altitude, 
196 ft. Depth, 19k  ft.; deepened to 216 ft., July 191+5« Diameter, 
6 in. Casing, 188 ft.; 5 in. perforated liner from 188 to 216 ft. 
Pump setting, 197 ft.  Water level, Oct. 19kk,  +12 (?) ft. 
Drawdown, 15-5 ft. while pumping at 50-60 gpm.  Pumpage, July- 
Dec. 19^5, 82,000 gpd. Chloride (ppm), Oct. 29, 19^> 36; July 1, 
19^5, 71; Aug.-Dec. 19^5, 88; Dec.-Feb. 19^5,- 61. 

Driller's log 

Depth 
Jftl 

Clay,  red   0-2 
Limestone,  hard    ----------------- 2-95 
Coral, porous    ------------------ 95-185 
Coral,  soft  (water bearing)    ----------- 185-216 

30    (BQ636959)    Harmon well 2  (Army Depot Field, well 2).    Aquifer, 
limestone.    Drilled,  Nov.  194U.    Altitude,  26^ ft.    Depth,  306 ft. 
Diameter,   12 in.     Casing,  28l ft.;  10 in.  liner from 28l to 306 ft.; 
bottom 30 ft.  perforated.     Pump setting,   300 ft.    Well was originally 
28l ft.  deep,  and was equipped with a U5-gpm pump;   in May 19^5 it 
was deepened to 306 ft.  and equipped with a 250-gpm pump. 

Driller's log 

Depth 
(ft) 

Clay, red    -------------------- 0-6 
Coral limestone    ----------------- 6-35 
Coral, hard      35-155 
Coral limestone  -___  155-220 
Coral,  porous    --     -_--__--__ 220-260 
Coral,   soft    -- - -- 260-306 

Pumpage 
(million gallons) 

Year Jan Fefc Mar   Apr May June July Aug Sept Oct Nov Dec 

1953 
199* 
1955 13.88 

11.60 
15.81 

12.90 12.32 
23.31 

10.39 
18.02 

5.36 
10.93 
13.56 

6.56 
14.88 
12.23 

6.01 
15.23 
15.82 

4.63 
17.33 
12.37 

9.00 
17-76 
15.14 

14.82 
16.80 
15.84 16.62 
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Chloride 
(ppm) 

July 7, 19^5              173 Feb. 23, 195^ 400 
Aug. U 173 Mar. 10 386 
Sept. 8 225          18 370 
Oct. 6 225 Feb. 1955 245 
Nov. 10 225 Mar. 250 
Dec. 8 225 Apr. 138 
Jan. 6, 1946              179 May 270 
Feb. 17 179 June 270 
Mar. 17 179 July 160 
July 16, 1953              430 Aug. 170 
Dec. 23 460 Sept. 165 
Jan. 2, 1954              400 Oct. 163 

18 1+10 Nov. 166 
19 420 Dec. 165 
21 415 Jan. 1956 163 
26 415 Feb. 163 
29 415 Mar. 162 

Feb. 3 415 Apr. I65 
8 405 May 163 
17 386 June 165 

31 (BQ577955) MarBo well 3 (A.G.F. well l). Aquifer, limestone. 
Drilled, Nov. 1944 by 72nd N.C.B. Altitude, 410 ft. Depth, 428 
ft. Diameter, 12 in. Casing, 428 ft.; lower 20 ft. perforated. 
Pump setting, 420 ft. Water level, Nov. 1944, +5 ft. 

Pumpoge 
(million gallons) 

Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

1953 
1954 
1955 3.65 5-12 

- 
1.16 
6.90 

2.58 
7-67 

0.66 
2A3 
3-35 

3.^3 
3-11 

4.27 
Z.Ik 

5.05 
2.1+0 

1.13 
5.^7 
2.1+1 

4.26 
l+.ll 
2.02 2.28 

Chloride 
(ppm) 

39                 Dec.  21, 1953 
39                        28 
40                 Jan.     3, 1954 
24                Feb. 
30                Mar. 
30                Apr. 
40                May 
50                June 
50                July 
30                Aug. 
35               Jan. 31, 1956 
30                Aug.    1 
30 

July 7,   1945 
Aug. 5 
Jan. 1946 
Apr. 23,   1947 
Mar. 1,   1953 

7 
14 
21 
28 

Apr. 1 
May 19 
Dec. 10,   1953 

14 

30 
40 
30 
38 
34 
34 
38 
41 
42 
30 
26 
26 
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32 (BQ564709) Malajlo Spring. Altitude, about 220 ft. Water issues 
from limestone at contact vith underlying tuff. Water collects in 
a small tank and is used occasionally by local farmers. 

Discharge 
(gpm) 

0.9                July 20, 1955 11.1 
0.9                           27 7-9 
1.3                 Aug.     5 8.3 
1.7                      2h 6.8 

13.0                Aug.   10, 1956 8.0 
13.0                June 15, 1957 Trickle 

June 29, 1955 
30 

July 1 
5 

13 
15 

33 (BR691*-065) Northwest well 2 (NWAAB well 2). Aquifer, limestone. 
Drilled, 19^5 by 56th N.C.B. Altitude, 486 ft. Depth, 520 ft. 
Diameter, 12 in.  Casing, 520 ft.; lower few feet perforated. 
Water level, 19^5 *6  ft. Drawdown, Aug. 12-Sept. 22, 194 5, 14.5 ft. 
while pumping at 150 gpm.  Pumpage (gpd), Aug. 1945, 159,000; 
Sept. 19U5, 146,000; Feb. 1946, 2*4-,000. 

Pumpage 
(million gallons) 

Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

1953 
195^ 
1955 11.17 

1-75 
10.08 

2.00 I.85 
3.96 

^•37 
6.k8 

If. 12 
8.99 
3-55 

If.36 
8.50 

5-33 
7.86 
7-50 

2.71 
7-37 

k.6k 
6.78 
1.51 

2.32 
6.91 
6.69 7.15 

Chloride 
(ppm) 

35 May 1955 
35 June 
35 July 
35 Aug. 
35 Sept. 
88 Oct. 
39 Nov. 
27 Dec. 

116 Jan.  31,   1956 
56 

Jan. 1946 
May 11*., 1952 
June 30, 1953 
July 7 

16 
Jan. 1954 
Feb. 8 
Mar. 11 
Mar. 1955 
Apr. 

110 
60 
64 

100 
67 
65 
67 
67 

106 
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34 (BRT350O8) Army North Field well 1. Drilled, Jan. 19I4.5 by 854th 
E.A.B. (U. S. Army). Altitude, 550 ft. Depth, 546 ft. Reported 
dry hole. Driller's log; red clay, 0-1 ft.; limestone and coral, 
1-30U ft.; shale, blue 304-546 ft. 

35 (BQ656987) J.C.A. veil 1. Aquifer, limestone. Drilled, I9U5. 
Altitude, 377 ft. Depth, 410 ft. Diameter, 12 in.  Casing, 410 ft.; 
lower few feet perforated. Water level, 1945, +5 ft. Drawdown, 
10.8 ft. while pumping at 165 gpm.  Chloride, Oct. 1945-May 1947, 
about 106 ppm. 

Pumpage 

Date /       % Gallons 
 LEE2U  

Oct.   19^5 50 52,000 
Nov. 200 247,000 
Dec. 200 285,000 
Jan.   I9U6 200 284,000 
Feb. 130 176,000 
Mar. 110 140,000 
June - 37,000 
July 110 31,000 
Aug. 112 36,000 
Sept. 110 44,000 
Oct. 102 31,000 
Nov. 80 22,000 
Dec. 80 25,000 
Jan.   1947 85 37,000 
Mar. 85 56,000 
May 80 29,000 

36 (BQ638905)    Radio Barrigada well.    Aquifer,  limestone.    Drilled, 
Nov.   1944.    Altitude,  299 ft.    Depth,  308 ft.    Diameter,  8 in. 
Water level,  Nov.   1944,   +5 ft.     Drawdown,  about 2 ft. while pumping 
at 25 gpm.     Pumpage  (gpd),  July 1945,  15,000;  March 1946,   17,200; 
Apr.   1946,   19,400;  May 1946,  27,300;  June 1946,  26,500.     Chloride 
(ppm),  July 8,  1945,  35;  Jan.   1946,   70. 

37 (BQ626874)    B.P.M. well 5 (115th Fleet Hospital well l).    Aquifer, 
limestone.    Drilled,  Jan.   1945 by 72nd N.C.B.    Altitude,  210 ft. 
Depth,  232 ft.    Diameter,   12 in.     Casing,  232 ft.;  lower 20 ft. 
perforated.     Pump setting,  230 ft.    Water level,  1944,  45 ft.; 
Aug. 29,  1945,  +3 ft.    Chloride (ppm), March 1954,   198; Dec.   14, 
1954,  192; Apr. 26,  1955,  204. 

Pumpage 
(million gallons) 

Year      Jan        Feb        Mar        Apr        May        June      July      Aug        Sept      Oct        Nov        Dec 

I9J+5        ------ 9.63    10.31    10.33      8.93      7.07 
195U     6.0k     6.20     6.66     6.66     7.22     6.87     6.76     6.99     6.62     6.9^     6.81*     6.92 
1955     6.77     6.15     6.56     6.5O     6.31     6.06     6.25     6.26     6.06     6.20     6.00     6.26 
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38 (BQ597928) 111th Fleet Hospital well 1. Aquifer, limestone. 
Drilled, Nov. 1944 by 56th N.C.B. Altitude, 77 ft. Depth, 8l ft. 
Diameter, 14 in. Casing, 8l ft.  Pump setting, 79 ft. Water level, 
Nov. 1944, +3 ft. Drawdown, July 1, 1945, 1.5 ft. while pumping 
at 250 gpm. Pumpage (gal.), Dec. 29, 1944, 72,000; Jan. 26, 1945, 
200,000; July 1, 1945, 360,000; Jan. 20, 1946, 200,000; Feb. 1, 1946, 
243,000; Mar. 8, 1946, 360,000. 

Dec. 19, 1944 
29 

Jan. 15, 1945 
26 

July 1 
4 

12 

Chloride 
(ppm) 

88      Jan. 1, 1946 455 
424 109      Sept. 24 

125      Oct. 2 389 
125      Nov. 8 445 
510      Dec. 10 457 
495      Jan. 16, 1947 449 
510 

39 (BQ599858) Pago Spring well 2. Aquifer, limestone. Drilled, 1944, 
by 72nd N.C.B. Reported never used because of inaccessability. No 
other records available. 

40 (BQ602938) 111th Fleet Hospital well 2. Aquifer, limestone. Drill- 
ed, 1944 by 56th N.C.B. Altitude, 15-20 ft. Depth, probably less 
than 30 ft. Water level, Jan. 1946, 13«6 ft. below ground surface. 
Chloride (ppm), Oct. 1, 1945, 1,400; Jan. 1, 1946, 705. 

Pumpage 

Date 

July 2, 1945 
7 

14 
21 
28 

Aug.  1 
7 

14 
19 

Sept. 4 
7 

14 
21 
28 

Oct. 1 
8 

15 
22 
29 

Nov.  1 
7 

19 
24 

Jan. 1, 1946 

Rate 
(gpm) 

70 
70 
60 
60 
60 
60 
60 
60 
60 

150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 

Gallons 

71,000 
76,000 
72,400 
70,600 
72,500 
63,200 
67,300 
65,800 
1,500 

70,500 
69,500 
57,200 
73,400 
55,900 
61,300 
59,600 
73,100 
64,800 
69,100 
67,400 
72,000 
69,900 
40,300 
55,000 
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kl (BQ6I2885) Price well 2. Aquifer, limestone. Drilled, Aug. 1937 
"by U. S. Navy. Altitude, 130 ft. Depth, 138 ft. Diameter, 6 in. 
Casing, 138 ft. Water level, July 23, 1937, +7 ft.; Aug. k, 1937, 
*6  ft. Chloride, July 23, 1937, 28 ppm. 

Driller's log 

Depth 
(ft) 

Mud, clay, grading downward into dirty 
cascajo (limestone) -------------- 0-20 

Cascajo (limestone), dirty ------------ 20-77 
Limestone, white, solid ledge ---------- 77-106 
Limestone, white, and marine sand -------- IO6-I38 

42 (BQ598892) Canada well 1. Aquifer, weathered limestone and sand. 
Dug, June 1937 by U. S. Navy. Altitude, 37 ft. Depth, 37 ft. 
Diameter, about 5 ft. Water level, June 28, 1937, +5 ft. Chloride, 
Aug. 8, 1937, lk ppm. Driller's log; soil and marine sand, no hard 
rocks or ledges (sample showed weathered fragments of hard limestone 
mixed with brown dirt), 0-37 ft. 

43 (BQ596891) Canada well 2. Aquifer, limestone. Dug, July 1937 by 
U. S. Navy. Altitude, 11 ft. Depth, 30 ft. Diameter, about 5 ft. 
Water level, July 1, 1937, *6 ft. Driller's log; mud and clay, 
0-10 ft.; muddy cascajo (limestone), 10-20 ft. 

44 (BQ5799H) 136th N.C.B. well. Aquifer, limestone. Dug, Nov. 1944 
by 136th N.C.B. Altitude, 19 ft. Depth, 16 ft. Diameter, 7 ft. 
from surface to 11 ft.; 3 ft. from 11 to 16 ft. Water level, Nov. 
1944, +7 ft. Drawdown, Dec. 29, 1944, 1 ft. while pumping at 50 
gpm.  Pumpage (gal.), Dec. 29, 1944, 30,000; July 1, 1945, 78,000; 
Jan. 7, 1946, 70,000; Apr. 6, 1946, 51,000. Chloride (ppm), Nov. 18, 
1944, 83; Dec. 29, 1944, 94; July 1945, 460; Aug. 4, 19^5, 450; 
Jan. 1946, 350; Oct. 9, 1946, 530; Nov. 8, 1946, 425. 

^5 (BQ598892) Canada well 3. Aquifer, limestone. Dug, July 1937 by 
U. S. Navy. Altitude, 12 ft. Depth, 25 ft. Water level, July 9, 
1937, -»6 ft. Driller's log; earth, reddish brown, 0-4 ft.; casacajo 
(limestone), dirty, 4-25 ft. 

46 (BQ58580IO 9th Marines well 3. Aquifer, sand. Drilled, 1944 by 
56th N.C.B. Altitude, 25 ft. Depth, 30 ft. Reported dry hole. 

47 (BQ586808) 9th Marines well 4. Aquifer, sand. Drilled, 1944 by 
56th N.C.B. Altitude, 26 ft. Depth, 32 ft. Driller's log; top 
soil and clay, 0-10 ft.; coral, soft, 10-28 ft.; sand, water bearing, 
28-32 ft. Reported never used. 
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48    (BQ585799)    9th Marines well 2.    Aquifer,   sand.    Drilled and dug, 
191+4 by 56th N.C.B.    Altitude,  25 ft.    Depth,  30 ft.    Drilled well 
in bottom of 10-ft.  pit.    Driller's log;  coral,  0-28 ft.;   sand, 
water bearing,  28-30 ft. 

49 

50 

(BQ58U796) 9th Marines well 1. Aquifer, sand. Drilled, 1944 by 
56th N.C.B. Altitude, 15 ft. Depth, 16 ft. Water level, 1944, 
above sea level. Pumpage, 19*^, 40,000 gpd, at 40 gpm. Chloride, 
1944, 550 ppm. Driller's log; top soil, 0-4 ft.; coral, broken, 
4-11 ft.; coral, 11-15 ft.; sand, water bearing, 15-16 ft. 

(BQ591f905) 5th Field Depot Agana well 1. Aquifer, limestone. 
Drilled, 1944 by U.S.M.C. Altitude, 208 ft. Depth, 214 ft. Dia- 
meter, 12 in.  Casing, 214 ft. Water level, 1944, +4 ft.  Chloride, 
reported to have increased from about 150 ppm in 1944 to TOO ppm in 
1946. 

Pumpage 

Date 
Rate 
(gpm) 

Gallons 

Dec. 20, 1944 
Jan. 3, 19^5 
June 28 
July 1 
Aug.  1 
Sept. 1 
Oct. 11 
Nov. 1 
Dec. 1 
Jan. 1, 1946 
Feb. 1 
Mar.  1 
Apr. 1 

35 
35 
4o 
40 
40 
35 
40 
32 
50 
50 
^5 
^5 
40 

10,500 
23,100 
43,200 
28,800 
43,4oo 
33,600 
19,200 
72,000 
48,000 
30,000 
22,000 
22,000 
39,000 

51 (BQ588905) 5th Field Depot Agana well 2. Aquifer, limestone. 
Drilled, 1944 by U.S.M.C. Altitude, 180 ft. Depth, 187 ft. Dia- 
meter, 12 in. Water level, 1944, +3 ft. Pumping rate, 1945-1947, 
40-50 gpm. 

Observations 

Date 
Pumpage 
(gallons) 

Chloride 

June 28, 1945 
Aug. 1 
Sept. 1 
Oct. 4 
Nov. 1 
Dec. 1 
Jan. 1, 1946 
Feb. 7 
Mar. 7 
Apr. 4 
Jan. 2, 1947 
Feb. 6 
Mar. l 

51,000 
51,000 
69,000 
50,000 
34,000 
41,000 
31,000 
29,000 
39,000 
39,000 
43,000 
43,000 
43,000 

398 
398 
424 
355 
355 
459 

500 
500 
490 
460 
460 
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52 (BQ582905) 5th Field Depot Agana well 3. Aquifer, limestone. 
Drilled, about 1945. Altitude, 152 ft. Depth, 153 ft. Diameter, 
12 in. Water level, 1<^5, +4 ft. Pumping rate, 1945-1947, 40-50 
gpm. 

Observations 

Date 
Pumpage Chloride 
(gallons) (ppm) 

51,000 362 
54,000 362 
43,000 389 
72,000 442 
72,000 354 
72,000 354 
48,000 354 
49,000 424 
49,000 495 
39,000 460 
39,000 480 

- 495 

June 28, 1945 
July 1 
Aug. 1 
Sept. 1 
Oct. 16 
Nov. 1 
Dec. 1 
Jan. 4, 1946 
Feb. 14 
Mar. 28 
Apr. 4 
Jan. 2, 1947 

53 (BQ596895) 5th Field Depot Agana well 4 (Toto well). Aquifer, 
limestone. Drilled, 1945. Altitude, 171 ft. Depth, about 175 
ft. Diameter, 8 in. from surface to 166 ft.; 3 in« from 166 to 
175 ft. Water level, 1945, +10 ft. Drawdown, reported 7-9 ft. 
Pumping rate, 1945-1946, 40-50 gpm. Chloride (ppm), Jan. 1, 1946, 
222; Feb. 7, 1946, 247; Feb. 21, 1946, 159; Apr. 1946, 187. 

Pumpage 
(gallons) 

June 28, 1945 26,000 Dec. 1, 1945 58,000 
July 1 48,000 Jan. 1, 1946 58,000 
Aug.  1 58,000 Feb. 1 58,000 
Sept. 1 58,000 Mar. 1 59,000 
Oct.  1 58,000 Apr. 1 59,000 
Nov.  1 58,000 

54 (BQ622943) Army well 2. Aquifer, limestone. Altitude, 10-15 ft. 
Depth, probably less than 20 ft. Diameter, 22 in. Cased to bottom 
with oil drums.  Pumpage (gpd), Mar. 1946, 9,300; Apr., May, June 
1946, 18,600. Chloride, Jan. 1946, 220 ppm. 

148 



55 (~SR7Ch023)    373rd Army Station Hospital well 1. Aquifer, limestone. 
Drilled, 19^5, by 72nd N.C.B. Altitude, 5^5 ft. Depth, 56O ft. 
Diameter, 10 in.  Casing, 56O ft.; perforated from 5IO-55O ft. Well 
would not produce sufficient water, so it was deepened to 575 ft. 
and shot with dynamite but with no increase in yield. 

Driller's log 
rV 

Depth 
(ft) 

Limestone -----   -   _______ O-5O5 
Sand, water bearing ----   _________ 505-522 
Sand, and shale streaks ------------- 522-530 
Sand, and coral (mixed) -_--_-------- 530-5^5 
Shale, blue  -  5^5-560 
Shale  560-575 

56 (BR677051) Northwest well 1 (NWAAB well l). Aquifer, limestone. 
Drilled, 19^5 by 56th N.C.B. Altitude, U91 ft. Depth, 19U5, 515 
ft.; 1956, 511 ft. Diameter, 10 in. Casing, 515 ft.; lower 30 ft. 
perforated. Water level, 19^+5, +3 ft.; May 3, 1956, -*6  ft.  Pumping 
rate, 37J+5 gpm.  Pumpage (gpd), Aug. 19^5, 38,000; Feb. 19^6, 
4,1+00; Apr. I9I+6, 6,900.  Chloride (ppm), I9I+5, 53; Jan. 19^6, 70. 

57 (BQ5929310 Fleet Hospital 103 well.  Aquifer, limestone.  Drilled, 
1945 by 56th N.C.B. Altitude, about 80 ft. Depth, 86 ft. Diameter, 
13 in. Water level, 19^5, -t2 ft.  Chloride (ppm), July 6, 19^5, 
1,^76; July Ik,  I9U5, 1,325; Aug. 3, 19^5, 1,320; Oct. 7, 19^5, 
1,300. 

Pumpage 

Date 

July 1, 19^5 
Aug. 1 
Sept. 1 
Oct. 1 
Nov. 1 
Dec. 1 
Jan. 1, 19^6 
Feb. 10 
Mar. 3 
Apr. 1 

Rate 
(gpm) 

225 
200 
200 
200 
200 
200 
300 
300 
300 
250 

Gallons 

257,000 
189,000 
189,000 
162,000 
153,000 
129,000 
333,000 
1^8,000 
178,000 
165,000 

58 (BQ708982) Mataguac Spring. Water issues from .volcanic rock on the 
east side of Mataguac Hill. Altitude, 460 ft. Water collects in 
two 4-ft.-sq. concrete reservoirs. Flow, Aug. 91, 19^6, 6-6  gpm 
(9,500 gpd). 
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Pumpage 
(gallons) 

July 1, 19^5 17,300 Nov. 1, 19^5 18,500 
Aug. 1 18,000 Dec. 1 5,500 
Sept. 2 15,500 Jan. 1, 19*46" 1,000 
Oct. 1 17,600 Feb. 1 1,200 

59 (BQ501866) Father Duenas Memorial School well (103rd N.C.B. well). 
Aquifer, limestone. Drilled, 19*4-5 by 72nd N.C.B. Altitude, 121 ft. 
Depth, 132 ft. Diameter, 8 in. Casing, 132 ft.; lower 16 ft. per- 
forated. Water level, Jan. 19*4-5, 4*4- ft.; Nov. 1953, +5 ft. Draw- 
down, Jan. 19*4-5, 0.7 ft. Chloride (ppm), Oct. 9, 19*4-6 and Jan. 16, 
19*47, 35; June 25 and July 18, 1956, 1*4-.  Pumpage 1956, less than 
35,000 gpd. 

Pumpage 

Rate 
Date (gpm) Gallons 

July 3, 19*4 5 62 75,000 
Aug. 1 62 75,000 
Sept. 1 60 55,000 
Oct. 1 60 57,000 
Nov. 6 75 7^,000 
Dec. 1 75 62,000 
Jan. 1, 1946 60 68,000 
Feb. 1 90 117,000 
Mar. 1 75 79,000 
Apr. 1 85 97,000 
May  1 - 98,000 

60 (BQ503878) F.E.A. Dairy well (U. S. Commercial Co. dairy well). 
Aquifer, limestone. Drilled, 19*4-5 by 72nd N.C.B. Altitude, 185 ft. 
Depth, Feb. 19*4-5, 210 ft.; Nov. 1953, 190 ft. Diameter, 6 in. 
Casing, 208 ft.; lower 20 ft. perforated. Water level, Feb. 13, 
19*4-5, +2 ft. Drawdown, O.k  ft. while pumping at 60 gpm. Chloride 
(ppm), Oct. 9 and Nov. 8, 19*4-6 and Jan. 16, 19*47, 35. Driller's 
log; dirt, red, 0-60 ft.; coral, broken, 6O-I83 ft.; coral, water 
bearing, 183-210 ft. 

61 (BR766OI5) Army North Field well 2 (Andersen well 2). Aquifer, 
limestone. Drilled, 19*4-5 by 8514-th E.A.B. (U. S. Army). Altitude, 
5*4-7 ft. Depth, 586 ft. Diameter, 10 in. Bottom of hole shot with 
dynamite. Casing, 570 ft.; lower kO  ft. perforated. Water level, 
19*4-5, +1 ft. Drawdown, 3.7 ft. while pumping at 125 gpm.  Pumpage, 
July 19*4-5, *40,000 gpd, at a rate of 150 gpm. Chloride (ppm), 
July 1, 19*45, 880; July 2, 19*+5, 915; July 3, 19*4-5, 1,0605 July *4-, 
19*45, 1,100; July 5, 19*45, 1,220; July 6, 19*45, 1,270; Jaa. 19*46, 
l,*4-00. 
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Driller's log 

Depth 
(ft) 

Coral -  0-65 
Coral, hard ------   ____   65-133 
Coral, soft --   133-225 
Coral, hard    225-269 
Coral, soft   269-357 
Coral, sandy   -   357-522 
Coral, very hard  522-533 
(Record missing) ----------------- 533-555 
Sand, water-bearing --------------- 555-570 
Coral, hard  -  570-573 
Coral, sandy     573-577 
(Record missing)   -   577-586 

62 (BQ614900) 72nd N.C.B. well 2. Aquifer, limestone. Drilled, 1945 
by 72nd N.C.B. Altitude, 214 ft. Depth, 226 ft. Diameter, 8 in. 
Water level, 1945, +4 ft. Drawdown, 1945, 0.75 ft. while pumping 
50 gpm. 

June 25, 19^5 
July 1 
Aug. 6 
Sept. 1 
Jan. 1, 1946 
Feb. 1 
Mar. 1 
Apr. 1 
May 1 
June 2 
July 11 
Aug. 1 
Sept. 1 
Oct. 1 

June 25, I9U5 
July 2 

7 
15 
25 

Aug.     8 
Ik 

Pumpage 
(gallons) 

40,500 
42,800 
45,800 
21,800 
26,300 
13,500 
31,500 
22,500 
10,500 
25,500 
9,000 
10,500 
13,500 
13,500 

Nov. l, 1946 
Dec. 10 
Jan. 1, 1947 
Feb.' 1 

1 
1 
1 
1 
1 
1 

Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 1 
Oct. 1 
Nov. 3 
Dec. 17 

Chloride 
(ppm) 

600 Aug. 21, 1945 
565 28 
565 Sept. 3 
530 10 
600 June 6, 1946 
636 Nov. 8 
668 Dec. 10 

15,000 
16,500 
18,000 
25,500 
34,500 
39,000 
36,000 
33,000 
18,000 
7,000 

15,000 
11,500 
12,000 
27,000 

630 
445 
535 
566 
620 
700 
750 
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63 (BQ586908) klst  N.C.B. well. Aquifer, limestone. Drilled, 191*5, 
by U.S.M.C. Altitude, 179 ft. Depth, more than 179 ft. Water 
level, 19^5, +3 ft. Drawdown, Jan. 19, 19^6, 6.2 ft. while pumping 
at 20 gpm; Feb. Ik,  19*+6, 8.1* ft. while pumping at 1*0 gpm. Chloride 
(ppm), Dec. 6, I9U5, 700; Jan. 3, 191*6, 670; Feb. 7, 191*6, 700; 
Mar. 20, 1946, 770; Mar. 21, 1946, 760. 

Pumpage 
(gallons) 

July    1,  191*5 53,600 Dec. 6,  19^5 28,800 
Aug.     1 1*6,100 Jan. 1,  1946 24,000 
Sept.   1 51,000 Feb. 1 57,600 
Oct.  22 20,300 Mar. 1 53,700 
Nov.     1 111, 100 Apr. 1 9,700 

64 (BQ596891) Canada well 4. Aquifer, limestone. Dug, 1937, by U. S. 
Navy. Altitude, 13 ft. Depth, 30 ft. Casing, 30 ft. Water level, 
July 6, 1937, +7 ft. Chloride, July 6, 1937, 92 ppm. Driller's log; 
earth, reddish brown, 0-6 ft.; cascajo (limestone), 6-30 ft. 

65 (BQ6739^9) MarBo well 2 (204th General Hospital well l). Aquifer, 
limestone. Drilled, March 191*5, by 72nd N.C.B. Altitude, 351 ft. 
Depth, 379 ft. Diameter, 10 in.  Casing, 379 ft.; lower 30 ft. 
perforated. Water level, March 1945, 42 ft. Drawdown, July 1, I9I+5, 
O.5 ft. while pumping at 164 gpm. 

Driller's log 

Depth 

Jftl 
Coral, sandy ------------------- 0-29 
Coral, hard  29-1*2 
Coral, firm -_______--_-____ 1*2-55 
Coral, hard -  55-80 
Lime, and hard coral --------------- 80-120 
Coral,   coarse    ------------------ 120-21+8 
Cavity (lost water and mud) ----------- 21*8-251 
Lime --   251-280 
Coral, soft   280-325 
Coral, hard ___ 325-31*9 
Water strata   349-379 
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Pumpage 

Date 
Rate 

(gpm) 

July    1, 19^5 16^ 
Aug.     1 160 
Sept.  2 l$k 
Dec.  20 333 
Jan.    1, 19^ 333 
Feb.    1 333 
Mar.    1 333 
Apr.    1 300 
May      1 300 
June    1 300 
July    1 300 
Aug.     1 300 
Sept.  1 180 

Pumpage 
(million gallons) 

Gallons 

228,000 
211,000 
205,000 
20,000 

320,000 
260,000 
280,000 
252,000 
252,000 
252,000 
1+32,000 
396,000 
173,000 

Year Jan Feb Mar Apr May        June July Aug Sept Oct Nov Dec 

1953" 
195^ - 13->*2 1^.16 13.66 

13-55 
11. la   13-75 

15-39 
13-63 

13.78 
ll*.69 

12.05 
15-37 

15-10 
ik.kQ 

1U.19 
11.32 

- 

Chloride 
(ppm) 

35 Aug.  1955 
35 Sept. 
60 Oct. 
80 Dec. 
TO Jan.  1956 
75 Mar. 
30 Apr. 
65 May 
55 June 
60 Aug. 
60 Sept. 
60 Oct. 
60 Nov. 
60 Dec. 
65 Jan.  1957 
Uh Feb. 
51 Mar. 
50 Apr. 
53 May 
56 June 
50 July 

July 1, 19^5 
Jan. 1, 19^ 
Mar. 1, 

7 
Ik 
21 
28 

1953 

Apr. 1 
19 

July 16 
Dec. 10 

11+ 
21 
28 

Jan. 3, 195^ 
Feb. 1955 
Mar. 
Apr. 
May 
June 
July 

ko 
68 
65 
68 
65 
65 
67 
65 
69 
Uo 
1*0 
2k 
60 
60 
60 
68 
68 
68 
60 
60 
60 
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66    (BQ703956)    MarBo well 4 (Marine Transit Center well l).    Aquifer, 
limestone.    Drilled,   1945 by U.S.M.C.    Altitude,  407 ft.    -Depth, 
19l*5,  tel ft.; May 4,  1955,  378.6 ft.    Diameter,  13 in.    Water level, 
1945,  +4 ft.    Drawdown,  20.5 ft. while pumping at 170 gpm.     Chloride 
(ppm),  Sept.  10,  19^5, and Jan.  1,  1946,  35« 

Piimpage 
(gallons) 

Sept. 1,   191*5 166,000 Nov. 21, 
7 165,000 28 

Ik 137,000 Dec. 1 
21 235,000 7 
28 235,000 11+ 

Oct. 1 114-5,000 21 
7 179,000 28 

ll+ 11*8,000 Jan. 1, 
20 179,000 7 
28 87,000 ii+ 

Nov. 1 179,000 21 
7 11*8,000 28 

11+ 189,000 

19**5 194,000 
194,000 
11+5,000 
78,000 

115,000 
122,000 
138,000 

19l*6 102,000 
22l+,000 
224,000 
122,000 
71,000 

67    (BQ7039I+9)    Marine Transit Center well 2.    Aquifer,  limestone. 
Drilled,   19*+5 by U.S.M.C.    Altitude,  1*02 ft.    Depth,  1*09 ft.    Dia- 
meter,  10 in.    Casing, 1*09 ft.    Water level,  I9I+5,  +13 ft.    Drawdown, 
0.1+ ft. while pumping at  55 gpm.     Chloride (ppm),  I9I+5,   35;  Jan.  1, 
1946,  1*0. 

Pumpage 
(gallons) 

Sept. 2,  191*5 79,000 Nov. 21, 
7 76,000 29 

14 1*0,000 Dec. 1 
21 76,000 7 
28 76,000 11+ 

Oct.     1 1+6,000 21 
7 56,000 28 

ll+ 1+9,000 Jan. 1, 
21 1+9,000 7 
28 51,000 11+ 

Nov.     2 33,000 21 
7 53,000 26 

11* 63,000 

191*5 1*8,000 
20,000 
50,000 
26,000 
35,000 
1*1,000 
65,000 

1946 47,000 
86,000 
43,000 
14,000 
40,000 

68 (ER747032) Army North Field well 3.(Andersen well 3). Aquifer, 
limestone. Drilled, March 1945 by 72nd N.C.B. Altitude, 512 ft. 
Depth, 520 ft. Reported never used because four sections of pipe 
were stuck in the well during construction. 
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Driller's log 

Depth 

Jftl 
Soil, red -------------------- 0-2 
Coral, loose ------------------- 2-20 
Coral, hard ------------------- 20-100 
Coral, soft ------------   -- 100-110 
Coral, hard — _-------_-_______ 110-205 
Lime, hard -------------------- 205-300 
Coral, loose ------------------- 30O-328 
Lime, hard    328-330 
Cavity -  330-340 
Lime, hard - 340-348 
Cavity, and gravel ---------------- 348-370 
Lime, hard  370-378 
Cavity   378-380 
Lime, hard  380-384 
Cavity     384-390 
Lime, hard -------------------- 390-394 
Cavity   394.I4.OO 
Lime, hard -------------------- 400-435 
Coral, medium ------------------ 435.488 
Lime, hard -------------------- 488-510 
Sand, fine ---------   _________ 51O-52O 

69 (BQ)505868) 6th Marine Division well 1. Drilled, Apr. 194-5. 
Altitude, 124 ft. Depth, 150 ft. Diameter, 13 in. Water level, 
Apr. 1945, •*£ ft. Reported yield, 10 gpm. 

Driller's log 

Depth 
JftJ 

Shale, red ------------   ___   _ 0-25 
Clay, yellow, and broken coral ---------- 25-90 
Coral, coarse ------------------ 90-102 
Mud, yellow, and broken coral ---------- 102-122 
Water strata ----------------___ 122-150 

70 (BQ612865) B.P.M. well 3 (6th Marine Division well 2). Aquifer, 
limestone. Drilled, 1945 by 103rd N.C.B. Altitude, 203 ft. Depth, 
234 ft. Diameter, 12 in.  Pumping rate, July, Aug. 1945, 60 gpm. 
Pumpage (gal.), July 13, 1945, 81,000; Aug. 1, 1945 and Aug. 15, 1945, 
86,400; Sept. 1 and 15, 1945, 56,000.  Chloride (ppm), Aug. 8, 1945, 
247; Sept. 8, 1945, 240; March 1954, 410; Dec. 14, 1954, 4l6; 
Apr. 26, 1955, 400. 

Pumpage 
(million gallons) 

Year Jan Feb Mar Apr May   June  July Aug Sept Oct Nov Dec 

195^ 
1955 

1.H8 
6.38 

6.91 
6.01 

7A5 
6.66 

7.30 
6A5 

7.02  6.86  7.03 
3.86  3-29  3.38 

6.82 
3.02 

2.28 
3-88 

6.67 
3.89 

6.73 
3A2 

6.67 
2.82 
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71 (BQ)5l6869) B.P.M. well 2 (6th Marine Division well 3). Aquifer, 
limestone. Drilled, July 1945 by 103rd N.C.B. Altitude, 222 ft. 
Depth, 253 ft. Diameter, 12 in. Water level, Jan. 1954, +1 ft. 
Pumping rate, July 1, 1955, 310 gpm. 

Pumpage 

Rate 
Date (gpm) Gallons 

July 30, I9U5                                         60 86,000 
Aug.     1 60 83,000 

15 60 86,000 
Sept.  1 60 57,000 

15 60 57,ooo 
Dec.  15 60 54,000 
Jan.     5, 19U6                                          60 54,000 
Feb.     7 50 72,000 

19 50 15,000 
Mar.    1 50 15,000 

15 50 72,000 
Apr.     1 50 72,000 
July 15 125         • 48,000 
Aug.    4 125 49,000 

26 125 38,000 
Sept.  1 125 53,000 

15 125 53,000 

Pumpage 
(million gallons) 

Year Jan Feb        Mar Apr May        June      July Aug Sept Oct Nov Dec 

195^ 
1955 

10.84 
13.83 

8.36    14.33 
11.37    10.70 

13.88 
10.83 

13.03    12.51    14.05 
9.17    13.17      5-80 

14.93 
7.54 

11.96 
7.91 

15.50 
7.52 

14.30 
6.13 

14.54 
6.20 

Chloride 
(ppm) 

July 17,  1945 
22 
28 

Sept. 1 
Dec.  14 

21 
28 

Jan.     7,   1946 
14 

629 Jan. 22,  1946 194 
707 28 212 
619 Feb.  14 212 
707 Mar.  13 191 
416 Mar.  1954 872 
520 Dec.  14,  1954 864 
520 Apr. 26,  1955 728 
530 Sept.   5,   1956 1,164 
213 

72    (BQ620875)    B.P.M. well 1 (6th Marine Division well 4).    Aquifer, 
limestone.    Drilled, Aug.  1945.    Altitude,  209 ft.    Depth, Aug. 
1945,  302 ft.;  July 1,  1955,  210 ft.    Diameter,   12 in.    Pumping 
rate,  July 1955,  290 gpm.     Chloride  (ppm), Aug.  17,   1945,   177; 
Aug. 22,  1945,  135; Aug. 25,  1945,   141;  March 1954,  211;  Dec.  14, 
1954, 197; Apr. 26, 1955, 176; Sept.  5, 1956, 282. 
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Pumpage 

Date Rate 
(gpm) 

Gallons 

Aug.    8, 19^5 60 43,000 
15 60 86,000 

Sept.  1 60 57,000 
15 60 57,000 

Dec.    2 60 54,000 
15 60 54,000 

Feb.     1, 19^6 50 1+5,000 
15 50 45,000 

Mar.    1 50 15,000 
15 50 72,000 

Apr.    3 50 72,000 
May      1 175 68,000 
June    3 175 1+4,000 

15 175 1+5,000 
July    1 175 37,000 

Ik 175 29,000 
Aug.  26 200 72,000 
Sept.  1 200 18,000 

15 200 33,000 
July 1955 290 

Pumpage 
(million gallons) 

Year Jan        Feb Mar Apr May June      July Aug Sept Oct        Nov Dec 

195^ 10.98    10.90 11.91 13-22 13 A7 12.67    11.87 11-57 12 •57 12 .91   11.72 13.07 
1955 12.66    11.61 13.18 12.62 12.80 12.1+7   12.1+5 12.83 12 • 79 13 .57   12.ou 12.22 

73    (BQ61+5954)    Harmon Field,   old veil 3  (Array Depot Field well 3). 
Aquifer,   limestone.    Drilled,  Apr.  I9I+5.    Altitude,  276 ft.    Depth, 
300 ft.    Diameter,  10 in.    Casing,   300 ft.;  lower 30 ft. perforated. 
Water level,  Apr.  19*+5>  H2 ft.    Reported never used because of sand 
clogging. 

Driller's log 

Depth 

Fill -- 0-5 
Coral,   soft    -------.---.----._- 5.30 
Coral,  hard    -------------------        30-1+3 
Cavity         1+3-1+5 
Coral,  medium hard ----------------        1+5-75 
Lime _______ _ 75-IOO 
Coral -  100-188 
Coral, hard -------   __________ 188-229 
Coral, medium hard ---------------- 229-276 
Coral, water strata --------------- 276-3OO 
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74 (BQ612930) Hipog well. Aquifer, limestone. Drilled, June 1937 "by 
U. S. Navy. Altitude, 82 ft. Depth, 89 ft. Diameter, probably 6 
in. Casing, 89 ft. Water level, June 16, 1937, * ft. Chloride, 
June 16, 1937, 185 PPm. 

75 (BR751029) Army North Field veil 4 (Andersen well 4). Aquifer, 
limestone. Drilled, May 1914-5. Altitude, 527 ft. Depth, 563 ft. 
Diameter, 10 in.  Casing, 300 ft.; lower 40 ft. perforated. Water 
level, Apr. I9U5, 42 ft.  Chloride (ppm), July 8, 1945, 140; 
July 15, 1945, 150; July 22, 1945, 159; Sept. 16, 1945, 170; 
Dec. 17, 1945, 165; June 22, 1951, 1^8; Apr. 30, 1953, 130. 

Driller's log 

Depth 
Jftl 

Coral ____ _______ 0-100 
Lime   100-120 
Coral, soft ,-   120-155 
Coral, hard -- 155-205 
Lime, hard  205-221 
Lime, broken, and coral ------------- 221-273 
Dolomite lime (?)  273-305 
Lime, hard -  305-312 
Coral, hard    312-370 
Lime, hard -  370-394 
Coral, broken ------------------ 39lj.-l4.25 
Lime   425-450 
Coral    1+50-467 
Coral and lime ------------------ 467-480 
Lime  U8O-518 
Lime,  hard -- -   518-525 
Sand,  tight   525-535 
Sand,  fine, hard   535-545 
Sand and coral ------------------ 5I+5-563 

Pumpage 

Rate 
Date (gpm) Gallons 

July 4, 19^5               200 24,000 
15 200 165,000 

Aug. 1 175 141,000 
15 125 157,000 

Sept. 2 125 160,000 
16 125 163,000 

Dec. 17 110 198,000 
Jan. 1, 1946 110 63,000 
Feb. 15 110 46,000 
Apr.  1 175 7^,000 

15 175 85,000 
May  6 175 37,000 

15 175 74,000 
June 1 175 60,000 
July 15 175 58,000 
Aug. 4 175 55,000 

19 200 54,000 
Sept. 2 200 24,000 
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76 (BQ7^2969) Santa Rosa Spring (Memle Aguila Spring). Water issues 
from tuffaceous sandstone on the southeast side of Mt. Santa Rosa. 
Altitude, 720 ft. Reported flow, 1,000 to 25,000 gpd. Measured 
flow, Aug. 9, 1956, 86,000 gpd (after a rain on the previous day). 
Water was pumped for military supply during parts of 19^5 and 
19^6. 

Pumpage 
(gallons) 

1,800 Oct. 1^, 19^5 
if, 500 21 
2,700 28 
1,800 Nov. 7 
2,700 Ik 
2,700 21 
2,700 28 
If, 500 Jan. 21, 19^6 
4,500 28 
2,900 Feb. 7 
3,600 13 
3,600 22 
2,700 

July 7, 19^5 
1U 
21 
28 

Aug.  7 
1U 
21 
25 

Sept. 8 
Ik 
21 
28 

Oct. 7 

2,700 
2,700 
2,700 
1,800 
1,800 
1,800 
2,700 
2,700 
2,700 
1,800 
2,700 
2,700 

77 (BQ509865) B.P.M. well k  (6th Marines well 1-A). Aquifer, lime- 
stone. Drilled, Apr. 19^5- Altitude, 196 ft. Depth, 225 ft. 
Diameter, 12 in. Casing, 225 ft.; lower 30 ft. perforated. Water 
level, Jan. 195^, +3 ft.  Pumpage, July-Sept. I9U5, 70,000 gpd at 
a rate of 60 gpm. Chloride (ppm), Aug.-Sept. 19^5, 159; Mar.-Apr. 
1951*-, 570; Dec. 195*4-, 56^; Apr. 1955, 500. Driller's log; soil, 
red, 0-k  ft.; coral, medium hard, 4-195 ft.; coral, water strata, 
195-225 ft. 

Pumpage 
(million gallons) 

Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

195^ 
1955 

5-25 
If. 5^ 3.66 

4-53 
4.03 

4.29 
3-29 

If.25 
3.30 

3-86 
3.68 

If.00 
3.85 

3.8? 
3.68 

4.05 
3-50 

If.05 
3.49 

If.20 
3.22 

lf.lf5 
3.01 

78 (BQ596916) N.A.S. Agana well k  (N.A.B. Agana well k).    Aquifer, 
limestone. Dug, I9U5. Altitude, 2k  ft. Depth, probably less 
than 30 ft. Water level, Jan. 19k6,  42 ft. Drawdown, 1 ft. while 
pumping at 150 gpm. Chloride, Jan. 19^6, reported 195-350 ppm. 
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Pumpage 
(gallons) 

July 9, 1945 
Ik 
30 

Aug. 2 
7 

14 
21 
28 

Sept. 7 
lU 
21 
28 

Oct. 8 

203,000 
212,000 
72,000 
72,000 

144,000 
154,000 
212,000 
212,000 
212,000 
207,000 
216,000 
158,000 
216,000 

Oct. 14, 1945 
21 
28 

Nov. 7 
14 
21 
28 

Dec.  7 
14 
21 
28 

Jan. 7> 1946 

90,000 
207,000 
212,000 
171,000 
176,000 
212,000 
176,000 
189,000 
194,000 
212,000 
212,000 
212,000 

79 (BQ595915) ACEORP Tunnel (Tamuning Maui). Basal tunnel in lime- 
stone. Excavated, 1947, by 136th N.C.B. Altitude of land surface 
at entrance, 38 ft. Construction, three tunnels: tunnel 1, 150 ft.; 
tunnel 2, 150 ft.; tunnel 3, 700 ft. in length. Water level, 1954, 
+3.86 ft. 

Pumpage 
(million gallons) 

Feb. 1952 
Mar. 
Apr. 
May 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan. 1953 
Feb. 

0.27 
7.97 
9.01 

20.62 
11.88 
7.38 
2.64 
0.29 
0.43 

ic.60 
1.39 

Mar. 
Apr. 
May 
June 
July 
Aug. 
Oct. 
Dec. 
Jan. 
Feb. 

1953 

1954 

2.11 
5.72 
6.59 
6.02 
8.17 
0.28 
4.36 
0.32 
1.91 
0.00 

Pumpage and chloride 

Chloride (ppm) 
Tunnel 2 Date 

Pumpage 
(million gallons) Tunnel 1 Tunnel 3 

Sept. 8, 1947 0.952 460 440 600 
19 0.964 420 460 580 

Oct. 1 1.008 440 440 680 
Jan. 23, 1948 0.934 380 44o 680 
Feb. 1 O.798 360 54o 680 

15 0.777 360 540 700 
Mar. 1 O.798 360 48o 666 

15 0.786 400 500 700 
Apr.  1 0.882 360 560 660 

15 0.838 34o 44o 660 
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Pumpage and chloride (continued) 

Pumpage Chloride  (ppm) 
Date (million gallons) Tunnel 1 Tunnel 2 Tunnel 3 

May    1,  1948 0.7*6 360 500 660 
15 1.008 360 480 660 

June 1 0.988 340 480 680 
15 l.OOS 320 420 660 

July 1 1.128 360 430 620 
15 0.682 330 450 530 

Aug.   1 0-594 320 480 680 
15 0.756 330 450 530 

Sept. 1 O.893 390 460 620 
15 0.336 300 400 600 

Oct.  1 0.649 320 400 600 
15 0.630 500 600 800 

Nov.  1 0.1*73 370 350 620 

80 (BQ625945) Tumon Tunnel (Tumon Maui). Basal tunnel in limestone. 
Excavation completed, May 1947> Corps of Engineers, U. S. Army. 
Tunnel extends 1,000 ft. eastward from the pump sump. Water level, 
+1-2 ft. Drawdown, May 1947, 0.7 ft. while pumping at 1,100 gpm. 

Pumpage 
(million gallons) 

Year Jan       Feb        Mar       Apr May June July Aug Sept Oct Nov Dec 

1953 
195^ 
1955 

31.00   25.21*   28.1*3    25-74 
28.50    15.23        -        21.41 

28.77 
16-98 

30.03 
30.58 
31-36 

32.13 
30.35 
33-59 

30.80 
32.67 
33-76 

32.81+ 
34.06 
34.69 

33-78 
35-97 
32.44 

27.01 
36.27 
3^.06 30.72 

Apr. 23, 1947 
May 12 
Apr. 16, 1951 
Mar. 1, 1953 

15 
Apr. 1 
May 19 
July 16 
Jan. 8, 1954 
Feb. 3 
Mar. 10 
Dec. 10 
Mar. 1955 
Apr. 

Chloride 
(ppm) 

89 May 1955 
114 Aug. 
112 Sept. 
80 Oct. 

130 Nov. 
120 Dec. 
140 Jan.  1956 
140 Feb. 
120 Mar. 
130 Apr. 
125 May 
80 June 

115 July 9 
144 Aug.  1 

128 
120 
120 
118 
128 
120 
118 
128 
129 
130 
128 
126 
116 
114 
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81 (BQ65^983) NCS well 2 (JCA well 2). Aquifer, limestone. Drilled, 
19^5. Altitude, 36O ft. Depth, about 390 ft. Diameter, 6 in. 
Pumping rate, 1955-I956, 200 gpm. Pumpage, 1956, about 75,000 gpd. 
Chloride (ppm), Nov. 28, 19U5, 88; Mar. 7, 1946, 106; Jan. 16, 1947, 

Pumpage 

Date                  (gpm) Gallons 

50 26,000 
200 288,000 
200 288,000 
200 288,000 
200 288,000 
100 100,000 
115 41,000 
115 41,000 

38,000 
110 40,000 
110 33,000 
110 26,000 
80 29,000 
80 19,000 
90 27,000 
90 16,000 
90 86,000 

Apr. 28                    80 34,000 
May   7                    80 34,000 

82 (BQ605927) ABCD well. Aquifer, limestone. Drilled, 1945. Alti- 
tude, 116 ft. Depth, Nov. 22, 1955, 125.3 ft. Diameter, 8 in. 
Water level, Sept. 12, 1957, -*fi ft. Pumping rate, 1945-1946, 100-200 
gpm.  Chloride (ppm), Aug. 24, 1945, 246; Sept. 24, 1946, 272; Nov. 8, 
1946, 283; Dec. 10, 1946, 212; Jan. 16, 1947, 283; Mar. 30, 1953, 
244; Apr. 6, 1953, 238. 

Oct. 19, 1945 
Nov. 28 
Dec. 1 
Jan. lj 1946 
Feb. 2 
Mar. 1 
May- 28 
June 1 
July 1 
Aug. 1 
Sept. 1 
Oct. 1 
Nov. 7 
Dec. 1 
Jan. 1, 1947 
Feb. 1 
Mar. 1 

Pumpage 
(gallons) 

288,000 Mar. 15, 
216,000 Apr. 21 
234,000 May 5 
290,000 19 
305,000 June 2 
319,000 15 
312,000 July 1 
327,000 16 
312,000 Aug. 1 
312,000 15 
312,000 Sept. 14 
319,000 Oct. 1 
319,000 15 
319,000 Nov. 2 
319,000 16 
319,000 Dec. 2 
319,000 16 

July 1, 1945 

15 
Aug.  1 

15 
Sept. 1 

15 
Oct. 1 

15 
Nov.  1 

15 
Dec. 1 

15 
Jan. 1, 1946 

15 
Feb.  1 

15 
Mar. 1 

1946        319,000 
108,000 
108,000 
108,000 
108,000 
108,000 
108,000 
108,000 
8,000 
4,000 
3,000 
4,000 
4,000 
5,000 
3,000 
6,000 
8,000 
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83 (BR699029) MarBo well 5, Agafo Guamas (373rd Hospital well 2). 
Aquifer, limestone. Drilled, July 1945. Altitude, 468 ft. Depth, 
1+95 ft. Diameter, 12 in. Pump setting, U90 ft. Water level, 
1945, -42 ft. Pumping rate, 1945-1946, 100-150 gpm. Driller's log; 
coral, soft to medium, 0-420 ft.; coral, yellow, 420-435 ft.; coral, 
soft to medium, 435-495 ft. 

Pumpage 
(gallons) 

July 29,  1945 123,000 Apr.    1, 1946 65,000 
Aug.     1 104,000 15 59,000 

15 94,000 May    29 72,000 
Sept. 2 215,000 June    1 50,000 

15 65,000 July    1 81,000 
Feb.  18,   1946 41,000 15 68,000 
Mar.    1 29,000 

Pumpage 
(million gallons) 

Year      Jan Feto Mar Apr May June July Aug Sept Oct Nov Dec 

1953 1.3U 1.70 0.53 0.12 1.35 1.78 _ 

1951*      1.30 1.63 1.92 2.23 2.19 2.16 1-73 1.52 1-53 1.7% 1.55 - 
1955      1-52 1.75 - 1.77 1.61t l.te 1.50 1.3U 1.32 1.55 1.59 1.54 

Chloride 
(ppm) 

July 1945 53 Jan. 1954 34 
Aug. 35 Mar. 1955 34 
Sept. 44 May 38 
Jan. 1946 45 June 38 
May    1953 30 Nov. 45 
June 35 Jan. 1956 25 
July 30 Aug. 24 

84 (BQ669949) MarBo well 1 (204th Hospital well 2). Aquifer, lime- 
stone. Drilled, July 1945 by 72nd N.C.B. Altitude, 344 ft. Depth, 
385 tft. Diameter, 12 in. Casing, 385 ft.; lower 40 ft. perforated. 
Pumping rate, 1945-1946, 80-330 gpm; 1953-1956, 300 gpm. Driller's 
log; clay, red, 0-1 ft.; coral, medium, 1-250 ft.; coral, medium, 
with hard streaks, 250-342 ft.; coral, porous, 342-385 ft. 
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Pumpage 
(gallons) 

Aug.  15, I9U5 102,000 Mar.    U, 19^6 180,000 
Sept. 2 2^,000 18 2^+0,000 

15 90,000 Apr.    1 23^,000 
Dec. 2k 210,000 15 216,000 
Jan.    1, 19h6 200,000 May      1 23^,000 

21 380,000 15 198,000 
Feb.    1 2^0,000 June    1 252,000 

15 180,000 27 180,000 

Pumpage 
(million gallons) 

Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

1953 
195I+ 
1955 

ll+.OO 
8.56 

13.57 
9.8U 

H+.68 15.61+ 
11+.52 

12.32 
11+.51+ 

15.15 
H+.96 
9A8 

13-71*- 
15.96 
10.33 

ll+.Ol 
H+-39 
10.17 

13.18 
13.6U 

9.01+ 

13.62 
9.71 
8.93 

H+.66 
9-21+ 
9-60 11.1+5 

Chloride 
(ppm) 

July 13, 19^5 
Jan. 1, I9I+6 
Mar. 1, 1953 
Apr. 1 
May 19 
Dec. 10 
Jan. 3, 195^ 

18 
Feb. 5 
Mar. 18 
Feb. 1955 
Apr. 
May 
June 

35 July 1955 
70 Aug. 
65 Sept. 
75 Oct. 
60 Nov. 
65 Dec. 
70 Jan. 31, 1956 
80 Feb. 
82 Mar. 
8k Apr. 
66 May 
66 June 
60 July 
70 Aug. 1 

66 
95 
70 
68 
Ik 
70 
k3 
68 
68 
68 
68 
68 
60 
78 

85 (BQ7039I+3) Marine Transit Center well 3. 
other records available. 

Aquifer, limestone. No 

86 (BQ658953) Dededo Village well. Aquifer, limestone. Drilled, 
July 19i+5. Altitude, 337 ft. Depth, 371 ft. Diameter, 6 in. Cas- 
ing, 365 ft.; lower 35 ft. perforated. Water level, 19*+5, +8 ft. 
Drawdown, 7 ft. while pumping at 30 gpm. Chloride, reported to have 
averaged about 35 PPm during period of operation. Driller's log; 
coral, medium hard, 0-329 ft.; coral, soft, porous, 329-371 ft. 
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Pumpage 
(gallons) 

Feb. 17, 1946 27,000 Apr. 21, 19^6 20,000 
21 35,000 28 27,000 
28 29,000 May  7 25,000 

Mar. 7 29,000 14 25,000 
14 29,000 21 30,000 
21 29,000 25 22,000 
28 29,000 June 7 29,000 

Apr. 7 21,000 July 7 25,000 
1U 27,000 14 25,000 

87 (BQ615925) Harmon Field Oxygen Plant veil 1. Aquifer, limestone. 
Drilled, June 1945 by 72nd N.C.B. Altitude, 140 ft. Depth, 154 ft. 
Diameter, 8 in.  Casing, 154 ft.; lower 40 ft. perforated.  Pumping 
rate, 1945-1946, 30 gpm. Chloride, July 10, 1945, 110 ppm. 
Driller's log; coral, medium, O-I38 ft.; coral, porous, I38-I54 ft. 

Pumpage 
(gallons) 

Sept. 14, 1945 18,000 Dec.  7, 1945 36,000 
21 27,000 21 14,000 
29 14,000 28 27,000 

Oct. 9 18,000 Jan. 7, 1946 36,000 
16 18,000 15 18,000 
21 72,000 22 41,000 
29 41,000 28 18,000 

Nov. 6 41,000 Feb. 1 18,000 
14 14,000 21 23,000 
21 36,000 27 9,000 
28 50,000 Mar. 9 9,000 

88 (BQ579873) Ordot veil. Aquifer, limestone. Drilled, Aug. 1937 by 
U. S. Navy. Altitude, 100 ft. Depth, 99 ft. Diameter, probably 
6 in. Water level, Aug. 23, 1937, «8 ft.  Chloride, Aug. 23, 1937, 
18 ppm (before pumping). 

Driller's log 

Depth 

Soil   0-10 
Cascajo (limestone), dirty ------------ 10-30 
Clay   30-40 
Cascajo (limestone), dirty ------------ 40-8l 
Limestone ledge, vhite -------------- 81-100 
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89 (BOJ4-96892) Piti Navy Yard veil. Aquifer, sand. Drilled, about 
19^5 by U. S. Navy. Altitude, 6 ft. Depth, 36 ft. Diameter, 10 in. 
Casing, 36 ft.; lower 20 ft. perforated.  Pumping rate, 19^6, 80-130 
gpm.  Pumpage, Jan.-May 19^6, 55,000-136,000 gpd. Chloride, Apr.- 
May I9I+6, 1,130 ppm. 

90 (ER665016) NCS well 1. Aquifer, limestone. Drilled, Nov. I9I+8 by 
U. S. Navy. Altitude, lj-13 ft. Depth, kk3  ft. Diameter, 10 in. 
Casing, kk-3  ft.; lower 35 ft. perforated. Water level, July 7, 1952, 
+3 ft.  Pumping rate, I952-I956, U00 gpm. Chloride (ppm), Sept. Ik, 
1950, 112; July 15, 1952, 150. 

91 (BR667011) NCS well 1-A. Aquifer, limestone. Drilled, 195U by 
U. S. Navy. Altitude, 1+29 ft. Depth, 1+63 ft. Diameter, 10 in. 
Casing, 463 ft.; lower 30 ft. perforated. Water level, Sept. 20, 
1955, *k  ft.  Pumping rate, 1955-1956, 200 gpm.  Pumpage, 1955, 
158,000 gpd.  Chloride (ppm), July 23, 195I+, 292; Dec. 15, 1955, 21k', 
Apr. 12, 1957, 300. 

92 (BQ567717) Malojlo well. Aquifer, tuffaceous sand. Dug, 1937 (?) 
by U. S. Navy. Altitude, about 55O ft. Depth, 6 ft. Diameter, 5 
ft. Yield, Mar. 1956, 0.3 gpm (1+30 gpd). 

93 (BQ599775) Talofofo dug well. Aquifer, tuffaceous sand. Altitude, 
about 600 ft. Depth, 8 ft. Diameter, 5 ft. Yield, Mar. 1956, 3-5 
gpm (1^,300-7,200 gpd). 

9k    (BOJ186713) Piga Spring (Umatac Spring). Water flows from limestone 
bed in pyroclastic rock. Altitude, about 330 ft. Water collects in 
a small concrete reservoir and flows by gravity to Umatac. Dis- 
charge, Feb. 23, 1955, 62 gpm. Estimated daily use, 16,100 gals. 

95 (BQ617909) V.D. 5 well 1. Aquifer, limestone. Drilled, about I9I+3 
by Japanese Army.  Altitude, about 270 ft.  Depth, 288 ft.  Diameter, 
8 in. Pumping rate, I9U5-I9U6, 30 gpm.  Chloride (ppm), Jan. 17, 
19^6, 70; Jan. 28, I9I+6, 78; Feb. 2k,  19k6,  70. 

Pumpage 
(gallons) 

Sept. 15, 191+5 1+3,000 Mar.     1,   191+6 29,000 
Oct. 1 43,000 15 27,000 

15 32,000 Apr.     1 27,000 
Nov. 1 29,000 15 27,000 

15 22,000 May      1 22,000 
Dec. 1 18,000 15 18,000 

15 31,000 June    1 20,000 
Jan. 1, I9k6 29,000 15 16,000 

15 29,000 July    1 18,000 
Feb. 1 

15 
13,000 
29,000 

ll+ 18,000 
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96 (BQ7^195l) Janum Spring, 
near sea level. 

Water flows from a cave in limestone, 

Discharge 
(million gallons) 

Mar. 27, 1952 1.23 July 2, 1953 1.55 
Apr. 11 1.16 Sept. 21 2.2*+ 
June 10 1.3fc June 1, 195^ 2.20 
July 9 1.30 18 2.31 
Aug. 6 1.51 30 1.50 
Sept. k 1.3fc Oct. 11 2.7*+ 
Apr. 1*, 1953 1.25 June K 1955 1.50 
May Ik 1.37 Nov. 22 1.66 
June 12 1.U3 May 25, 1956 1.32 

97 (ER7280I+8) Tarague Spring (Tarague cave l). Sinkhole in limestone, 
extending to basal water table. Altitude, about 20 ft. 

Pumpage and chloride 

Rate 
(gpm) 

Date Gallons Chloride 
(ppm) 

77,000 318 
3l+,000 250 
58,000 250 
83,000 318 
68,000 318 
89,000 3ll+ 

190,000 35*+ 
177,000 35*+ 
129,000 35^ 
99,000 35*+ 

July   1, I9U5 80 
22 100 

Aug.     1 85 
15 100 

Sept. 2 100 
16 100 

Jan.    1, 19*+6 110 
15 110 

Feb.     1 110 
15 110 

98    (BQ619911)    V.D.  5 well 2.    Aquifer,  limestone.    Drilled,  I9I+5. 
Depth,  278 ft.    Diameter,  8 in.     Pumping rate,  I9I+5-I9I+6,  1+5 gpm. 
Chloride,  Jan.  1,  I9I+6,  70 ppm.    Reported pumped dry,  June 26,  I9I+6. 

Aug. 20,   I9I+5 
Sept.  1 

15 
Oct.    8 

15 
Nov.     1 

15 
Dec.     1 

15 
Jan.    1,  19I+6 

15 

Pumpage 
(gallons) 

30,000 Feb. 1,  I9I+6 19,000 
30,000 15 1+3,000 
58,000 Mar. 1 1+3,000 
58,000 15 1+1,000 
l<-3,000 Apr. 1 1+1,000 
1+3,000 15 1+1,000 
32,000 May 1 32,000 
27,000 15 27,000 
1+6,000 June 1 30,000 
1+3,000 15 2l+,000 
1+3,000 
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99 (ER680082) Northwest veil 3 (NWAAB veil 3). Aquifer, limestone. 
Drilled, Aug. 1945. Altitude, 558 ft. Depth, 590 ft.; measured 
depth, July 1956, 575 ft. Diameter, 10 in. Water level, May 2, 
1956, 42 ft. Drawdown, 5.5 ft. while pumping at 250 gpm; 3.4 ft. 
while pumping at 150 gpm. Pumping rate, 1945-1946, 150 gpm. 
Pumpage (gpd), Aug. 19U5, 132,000; Sept. 1945, 99,000. Chloride, 
Jan. 1, 1946, 70 ppm. The well was cleaned and put on a standby 
basis in Jan. 1957. Tested at 175 gpm, July 6, 1956. 

100 (BQ^9789U) FRUU well. Drilled, 1945. Altitude, less than 20 ft. 
Depth, probably less than 25 ft. Pumping rate, 1945-1946, 15-20 
gpm. Chloride, Jan. 1946, 60 ppm. 

Pumpage 
(gallons) 

July 22, 
28 

Aug. 7 
14 
21 

Sept. 7 

19^5 32,000 
32,000 
20,000 
22,000 
22,000 
21,000 

Dec. 21, 19^5 
28 

Jan. 7, 19*i6 
Ik 
21 
27 

12,000 
12,000 
10,000 
17,000 
17,000 
17,000 

101 (BQ508927) 56th N.C.B. Asphalt Plant well. Aquifer, limestone. 
Shallow drilled well. Reported capacity, 36,000 gpd. Water 
reported brackish. 

102 (BQ592931) LVT Repair Camp well. Aquifer, limestone. Drilled, 
July 19^5. Altitude, 46 ft. Depth, 60 ft. Diameter, 8 in.  Cas- 
ing, 60 ft.; lower 15 ft. perforated. Water level, 1945, Hfi ft. 
Pumping rate, 60 gpm. Chloride (ppm), 1945, 73; Jan. 1, 19k6,  280. 
Driller's log; coral, hard, 0-15 ft.; coral, medium, 15-44 ft.; 
coral, porous, kh-60  ft. 

103 (BQ598901) 5th Field Depot well 5. Aquifer, limestone. Altitude, 
110 ft. Drilled, 1945. Depth, 1§4 ft. Diameter, 12 in. Pumping 
rate, 1945-1947, 30-50 gpm. Chloride (ppm), Jan. 1, 1946, 175; 
Mar. Ik,  19l*6, 353; Jan. 2, 1947, 500. 

Pumpage 
(gallons) 

Oct.  2, 19^5 18,000 Mar. 15, 1946 39,ooo 
15 24,000 Jan.  2, 1947 43,000 

Jan.  1, 1946 48,000 21 43,000 
17 25,000 Feb.  1 43,000 

Feb.  1 29,000 15 43,000 
15 29,000 Mar.  1 43,000 

Mar.  1 39,000 
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104 (BQ581785) Pilot Rehabilitation Camp well 1. Dug, 19U5. Altitude, 
less than 30 ft. Depth, probably less than 30 ft.  Pumping rate, 
Jan.-Feb. 19k6,  40-50 gpm.  Pumpage, Jan. 1946, 15,000 gpd. 
Chloride, Jan. 1946, 320-780 ppm. 

105 (BQ581786) Pilot Rehabilitation Camp well 2. Dug, I9U5. Altitude, 
less than 30 ft. Depth, probably less than 30 ft.  Pumping rate, 
Jan.-Feb. 1946, 30 gpm.  Pumpage, Jan. 1946, 12,000 gpd.  Chloride, 
Jan. 1946, 320-560 ppm. 

106 (BO>99891+) FRUUwell2. Depth, 115ft. Reported capacity, 24,000 
gpd.  Chloride, Jan. 1, 1946, 90 ppm. Reported pumped dry, Jan. 1946. 

107 (BQ633958) Harmon new well 1 (20th AAF well l). No records available. 

108 (BQ602863) 6th Marines well 5. Aquifer, limestone. Drilled, 194 5. 
Depth, reported 180 190 ft. Diameter, 12 in.  Pumping rate, 60 gpm. 
Drawdown, 5.6 ft.  Pumpage, Aug.-Sept. 1945, 64,000 gpd.  Chloride 
(ppm), Aug. I9U5, 53; Jan. 1946, 35- 

109 (BR73001+7) Tarague Spring 4 (Tarague cave 4). Sinkhole in the 
limestone extending to basal water table. Developed, about 1947, 
by U.S.A.F. for military use.  Altitude, 20 ft.  Depth, 20 ft. 
Diameter, 30 ft.  Pumping rate, 1953-1956, 1,100 gpm. 

Pumpage 
(million gallons) 

Year Jan Feb        Mar        Apr May        June      July Aug Sept Oct Nov Dec 

1953 
195*+ 
1955 1+9.10 

I+2.57    1+6.19    1+6.13 
W.35        -        Vf.53 

1+1.11+    1+1.1+1+ 
I+8.55    1+7.39    1+8.10 
1+8.69   J+-3-T5   ^8-81+ 

39-90 
1+8.71 
1+8.61+ 

1+2.1+7 
1+6.60 
1+7.19 

36.87 
1+9.10 
I+8.38 

1+1.68 
1+7.52 
1+7.19 1+8.81+ 

Chloride 
(ppm) 

Apr. 24, 1947 
July 11, 1951 
Apr.  16, 1952 
May      2 
Nov. 21 

28 
Dec.    1 

l4 
Jan.    1, 1953 

13 
Mar.    1 

14 
May    19 
June 30 
July 16 
Jan.    8, 1954 
Feb.  17 
Mar.  10 

363 Jan.  1955 
715 Apr. 
654 May 
680 June 
525 July 
720 Aug. 
715 Sept. 
750 Oct. 
720 Nov. 
800 Dec. 
725 Jan.  31,   1956 
730 Feb. 
630 Mar. 
700 Apr. 
830 May 
600 June 
700 Aug.  1 
654 

640 
4oo 
320 
380 
370 
480 
372 
368 
372 
372 
378 
368 
360 
357 
363 
362 
482 
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110 (ER687055) Northwest well k  (NWAAB well k).    Aquifer, limestone. 
Drilled, 19*4-5. Altitude, k$l  ft. Depth, 552 ft.  Diameter, 12 in. 
Water level, 19*4-6, 42 ft. 

Pumpage 
(million gallons) 

June 1953 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Feb. 195*4- 
Mar. 
Apr. 

0.89 
0.11 
0.27 
0.29 
2.31 
2.U5 
2.53 
3.18 
1.81 

May 195*4- 
May 1955 
June 
July 
Sept. 
Oct. , 
Nov. 
Dec. 

1.1*6 
0.91 

6.80 
6.81 
5.15 
O.W 
l.6k 

Chloride 
(ppm) 

Jan. 19*4-6 
Apr. 30, 1953 
May 19 
July 7 

16 
Dec. 23 
Mar. 10, 1954 
Jan. 1955 
June 20 

35 Nov. 1955 
130 Dec. 
150 Jan. 31, 1956 
120 Feh. 
115 Mar. 
310 Apr. 
2*4-0 May 
180 June 
1*4-0 Aug. 1 

155 
69 
90 
75 
78 
65 
160 
80 

186 

111 (BQ5869OO) 5th Field Depot well 6. Aquifer, limestone. Drilled, 
19*4-5. Altitude, 90 ft.  Pumping rate, 19*4-5-19*4-7, *4-0 gpm.  Chloride, 
19*+6, 35-70 ppm. „ 

Pumpage 
(gallons) 

Nov. 22, 19*4-5 
Dec. 1 

15 
Jan. 1, 19*46 

15 
Feb.  1 

15 
Mar.  1 

19,000 
19,000 
19,000 
19,000 
19,000 
19,000 
38,000 
39,000 

Mar. 15 39,000 
Apr. 1 59,000 

10 39,000 
Jan. 2, 19*4-7 19,000 

15 19,000 
Feb.  1 19,000 

15 19,000 
Mar. 1 19,000 

112 (BQ63*4-935) Harmon Field well K.    Aquifer, limestone. Drilled, 
19*4-*f by U. S. Army. Altitude, 205 ft. Depth, Aug. 1956, 216 ft. 
Diameter, 10 in.  Water level, Aug. 6, 1956, +*4- ft. Drawdown, 
Jan. 19*+6, 0.1 ft. while pumping at 1*4-0 gpm.  Pumping rate (gpm), 
19*+6, 100-1*4-0; 1950, 250.  Pumpage, Jan., Mar. 19*46, 60,000 gpd. 
Chloride, Jan. 19*4-6, 212 ppm. 
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113 (BQ62997^) Harmon new well 3 (USASTAF well). Aquifer, limestone. 
Drilled, 1945 by 927th Army Engineers. Altitude, 290 ft.  Depth, 
312 ft. Diameter, 12 in. from surface to 284 ft.; 10 in. from 284 
to 312 ft.  Casing, 312 ft.; lower 28 ft. perforated.  Pumping 
rate, 300 gpm.  Pumpage, Feb.-Mar. 1946, 300,000 gpd. 

Driller's log 

Depth 
(ft) 

Clay, red-- - 0-2 
Coral, soft -------------------- 2-80 
Coral, medium ------------------- 80-140 
Coral, hard '   140-245 
Rock coral ---   ______________ 245-275 
Coral, medium ------------------- 275-284 
Sand   -- 284-297 
Coral, hard   297-304 
Sand    304-312 

Pumpage 
(million gallons) 

Year  Jan Feb Mar Apr   May   June  July  Aug   Sept  Oct Nov Dec 

1953 
1954 
1955  9-94 

12.94 
9-95 

13.81* 13.59 
13.8 

14.02 
14.29 

9.U8 
10.00 
11.59 

8.73 
11.01 
11.14 

8.31 
10.91 
11.32 

8.26 
10.99 
12.70 

6.19 
10.30 
13.39 

0.76 
10.21 
13.47    13-88 

Chloride 
(ppm) 

Jan. 1946 105 Feb. 1955 245 
May 19, 1953 210 Mar. 230 
June 30 200 Apr. 200 
July 16 220 May 140 
Jan. 18, 1954 267 June 196 

21 240 July 158 
29 240 Aug. 140 

Feb. 8 245 Sept. 160 
15 240 Oct. 158 
23 237 Nov. 160 

Mar. 16 242 Dec. 160 
Sept. 130 Jan. 31, 1956 192 
Oct. 142 

114 (BQ487802) Bona Spring. Water issues from the limestone near con- 
tact with underlying volcanic rock. Altitude, about 295 ft. Flow, 
Aug.  14,  1956, 238 gpm (342,000 gpd). 

• 
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Pumpage 
(million gallons) 

Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

1953 
195*+ 37-21+ 32.13 21.93 18.08 15.35 

15-1+9 
12.38 

27.56 
13.08 

20 A3 
11.72 6.57 

31.72 
1.26 

1+3.60 
29.30 

1+5-21+ 
27.59 

115 (BRJilO^l) Tarague Spring 2 (Tarague Cave 2). Sinkhole in lime- 
stone extending to basal water table. Formerly used for military 
water supply. Altitude, 20 ft. 

116 (BQ619923) NAS Agana well 5 (NAB Agana well 5). Aquifer, lime- 
stone. Drilled by 25th N.C.B. Water level, Jan. 1, 1953, 263 ft. 
below ground surface. Drawdown, 16 ft. while pumping at 200 gpm. 

117 (BOA55865) NSC Reefer well (NSD Reefer well). Dug well. Altitude, 
10 ft. Depth, probably less than 20 ft. Capacity, reported about 
140,000 gpd. Chloride, Jan. I9U6, 190 ppm. 

118 (BGik77QkQ)    AdComPhibsRac well 1. No records available. 

119 (BOj+778^8) AdComPhibsRic well 2. No records available. 

120 (BQ57288U) Chaot well (Test hole 133-2). Test hole ending in 
volcanic rock. Drilled by U. S. Navy. Altitude, 1+5 ft. Original 
depth, 297 ft.; measured depth, Sept. 1956, 258 ft. Used as 
observation well. 

121 (BQ5^7906) Naval Hospital well. Aquifer, limestone. Drilled, 
1953 by U. S. Navy. Altitude, 170 ft. Depth, 180 ft. Diameter, 
h  in. Water level, May 20, 1953, +7 ft. 

122 (BOJ+83833) Camp Knox well. No records available. 

123 (BQ617900) Barrigada Village well. Aquifer, limestone. No other 
records available. 

12l+  (BQ551950) Harmon Field well 5.  Aquifer, limestone.  Altitude, 
290 ft. Depth, 298 ft. Diameter, 10 in. Water level, Sept. 8, 
1955, •* ft.  Chloride (ppm), Apr. 23, 195^ 7^; Sept. 8, 1955, 56. 
Reported never used. 

125 (BQJ12972) Yigo well. Aquifer, limestone. Altitude, kl&  ft. 
Depth, I+35 ft. Diameter, 6 in. Water level, Sept. 16, 1952, +6 
ft. Yield, reported 200,000 gpd. Chloride (ppm), 1953,'60; 
July 18, 1957, 12 (before pumping). 
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126 (BR75^01l) Army North Field well 5 (Andersen well 5). Aquifer, 
limestone. 

Pumpage 
(million gallons) 

Year Jan Feb Mar Apr May June      July Aug Sept Oct Nov Dec 

1953 
195^ 
1955 

7.00 
8.39 

7.6k 
IO.78 

9A5 6.32 
9.08 

2.17 
10.97 

2.92      3-73 
4.05      8.32 
9.65    10A7 

4.88 
8.37 

10.00 

7-64 
6.65 

10.26 

6.07 
7-59 

10.35 

10.93 
8.55 
9-73 10.06 

Chloride 
(ppm) 

May 28, 1951 
June 22 
Apr. 29, 1953 
June 30 
July 7 

16 
Jan.    7,  195*<- 

21 
Feb.     5 

17 

3U8 Mar.  11,   195^ 
378 Sept. 
320 Mar.  1955 
U30 May 
175 June 
170 July 
U70 Sept. 
500 Oct. 
^93 Nov. 
U26 Jan.  31,  1956 

500 
306 
390 
300 
1+32 
432 
1+30 
1+05 
1+00 
360 

127 (BQ71+397iO Chunge Spring. Aquifer, sandy tuff. Altitude, 830 ft. 
Water collects in one 8 ft. x 10 ft., and one l* ft. X 8 ft. concrete 
reservoir. Discharge, Aug. 27, 1955> O.65 gpm (930 gpd); Aug. 9, 
1956> 8*5 gPm (12,200 gpd), measured after a rain. Water formerly 
piped to Yigo. 

128 (ER757001) B.P.M. Andersen well. Aquifer, limestone. Drilled, 
195U: by B.P.M. Construction Co. Altitude, ^96 ft. Depth, 528 ft. 
Diameter, 12 in.  Casing, 523 ft.; lower 35 ft. perforated with 
3/k-in. holes.  Pumping rate, 1955> 200 gpm. Drawdown, 26 ft. 
Estimated pumpage, 1955> 96,000 gals, per month. Chloride (ppm), 
June 13, 1956, 36; Aug. 1, 1956, 30. 

129 (BQ582985) Navy test well 1. Drilled, 195U by U. S. Navy with 
rotary drilling equipment. Altitude, U50 ft. Depth,' U52 ft. Dia- 
meter, 8 in. Dry hole (impermeable rock encountered above sea 
level). 

Log 

Depth 
Jftl 

Limestone, white, crystalline, porous --------    0-300 
Limestone, light tan, fine grain, porous ------  3OO-365 
Limestone, white to tan, crystalline --------  365-395 
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Log (continued) 

Depth 
Jfti 

Limestone, white to tan, crystalline, 
weathered, secondary calcite ---------- 395-^00 

Limestone, white to light tan, crystalline - - - - 14-00-14-05 
Limestone, light gray, crystalline -------- I4.05-I4I5 
Limestone, gray-green, earthy, soft ------- I4.15_I4.30 
Clay, gray-green, some limestone --------- I4.30-I4.35 
Tuff and clay, gray and green ---------- I4.35_I4.45 
Tuff, gray-green --__------------- I4.I4.5-I4.5O 
Tuff, gray, some limestone ------------ I4.50-U52 

130 (BR69^00l) Navy test well 2. Drilled, 1955 by U. S. Navy with 
rotary drilling equipment. Altitude, 5H ft. Depth, 305 ft. Dia- 
meter, 8 in. Dry hole (impermeable rock encountered above sea 
level). 

Log 

Depth 

Limestone, dull white, poorly crystalline, porous - 0-200 
Limestone, light pink to white, medium 

crystalline, hard, contains gray clay-shale - - - 200-235 
Limestone, light tan to white, crystalline, 

porous, hard ------------------ 235-21+-5 
Limestone,   dark tan to white    ----------- 21+5-250 
Limestone,  tan,   light gray, white --------- 250-255 
Limestone, dirty white to amber-brown, fine 

grained, porous ----------------- 255-265 
Limestone, similar to above but appears weathered 

contains green clay at 270 ft.  --------- 265-275 
Tuff or shale, similar to above but harder - - - - 275-280 
Tuff, light gray green, fine grain, conchoidal 

fracture -------------------- 28O-3O5 

131 (BQ575777) Ypan well. Aquifer, limestone. Altitude, 130 ft. 
Reported abandoned because of high salinity. 

132 (BQ625867) B.P.M. well 6. Aquifer, limestone. Drilled, I95U by 
U. S. Navy. Altitude, about 330 ft. Chloride, Apr. 26, 1955, 880 
ppm. Reported abandoned because of high salinity, contamination by 
gasoline and a crooked hole. 

133 (BQ647993) NCS well 3. Aquifer, limestone. Drilled, 191*8, by U. 
S. Navy. Altitude, 3^0 ft. Depth, 350 ft. Diameter, 10 in. Cas- 
ing, 350 ft.; lower 30 ft. perforated. Water level March 12, 1958, 
+5 ft. Estimated pumping rate, 1955* 200 gpm. Driller's log; 
soil, and coral, 0-120 ft.; coral, hard, 120-310 ft.; coral sand, 
310-350 ft. 
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13^ (BQ566777) Talofofo well. Drilled, about 19*4-6 by U. S. Navy. 
Altitude, 295 ft. Bottom of well may be in volcanic rock. 

135 (BQ598918) Island Public Works Yard well 1. Aquifer, limestone. 
Drilled, I9U8 by U. S. Navy. Altitude, 5U ft. Depth, 65 ft. Dia- 
meter, 10 in. Casing, 65 ft.; lower 20 ft. perforated. Water 
level, 19*+8> +2 ft. Reported never used because the water had a 
bad odor. 

136 (BQ589927) Camp Watkins well 1. Aquifer, limestone and sand. 
Drilled, 19^8 by U. S. Navy. Altitude, 50 ft. Depth, 62 ft. Dia- 
meter, 8 in. Casing, 62 ft.; lower 15 ft. perforated. Water level, 
I9U8, -t2 ft.  Pumping rate, ±9k8,  60 gpm. Reported low salinity. 

137 (BQ593931) Camp Watkins well 2. Aquifer, limestone and sand.- 
Drilled, I9W by U. S. Navy. Altitude, 36 ft. Depth, k-2  ft. 
Diameter, 10 in. Casing, k2  ft.; lower 15 ft. perforated. Water 
level, 19^8, •&  ft. Pumping rate, 19^8, 60 gpm. 

138 (BOJ6'+5913) NCS Golf Course well. Aquifer, limestone. Drilled, 
19^8 by U. S. Navy. Depth, ^85 ft. Diameter, 8 in.  Casing, U85 
ft.; lower 30 ft. perforated. Reported low salinity. Well never 
used. Driller's log; coral, soft, 0-150 ft.; coral, medium, 150- 
k65  ft.; coral, porous, ^65-^85 ft. 

139 (BQ^5^8^8) Boston Exchange well 1. Aquifer, limestone. Drilled, 
I9I+8 by U. S. Navy. Depth, 36 ft. Diameter, 6 in.  Casing, 36 ft.; 
lower 15 ft. perforated. Reported never used because of high 
salinity. 

1^0 (BQ^78726) Alatgue Spring. Water issues from limestone interbedded 
with tuff. Altitude, 330 ft. Discharge, Feb. 23, 1955, 30 gpm. 

lUl (BOJ4-87690) Siligin Spring. Water issues from limestone. Altitude, 
300 ft. Water collects in a small concrete reservoir and flows by 
gravity to Merizo to supplement river supply. 

Discharge 
(gpm) 

Apr. 26, 195U 
27 

May  6 
13 

kQ 

^5 

June 2, 1954 
21 

Apr. 17, 1957 
June 10 

52 
h9 
32 
25 

1*4-2 (BQ636904) NCS well h  (Barrigada well k).    Aquifer, limestone. 
Drilled, 19U9 by U. S. Navy. Depth, Uk3  ft. Diameter, 10 in. 
Casing, M+3 ft.; lower 35 ft. perforated. Chemical analysis, 
Oct. 10, 1950, chloride, 142 ppm; dissolved solids, 530 ppm; total 
hardness, 280 ppm. Driller's log; coral, 0-395 ft.; crevice, 395- 
1+O0 ft.; coral lime, very hard, k-OO-kO'J  ft.; coral sand, kOJ-kh^  ft. 
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1U3 (B^+65833) NSC Oxygen Plant well 1. Aquifer, limestone and sand. 
Drilled, 19^9 by U. S. Navy. Altitude, 7 ft. Depth, 53 ft. Dia- 
meter, 10 in. Casing, 53 ft.; lower 20 ft. perforated. Brackish 
water, used for cooling. Driller's log; mud, black and yellow clay, 
0-30 ft.; coral sand, 30-53 ft. 

ikk    (BQ605920) Agana Power Plant well 1. Aquifer, limestone. Drilled, 
I9I+9 by U. S. Navy. Altitude, 95 ft. Depth, 104 ft. Diameter, 
12 in. Casing, 10U ft.; lower 20 ft. perforated. Water level, 
19^9 > +4 ft. Reported never used. Driller's log; clay, red, and 
boulders, 0-90 ft.; coral, soft, 90-104 ft. 

1^5 (BQ573893) Base Development test hole 133-1. Drilled, I95U by 
U. S. Navy. Altitude, 10 ft. Depth, 468 ft. No other records 
available. 

1U6 (BQ58376U) Camp Dealey well 1. Aquifer, sand. Drilled, 19^8 by 
U. S. Navy. Altitude, 11 ft. Depth, 35 ft. Water level, 191*8, 
+1+ ft. Driller's log; boulders, 0-15 ft.; coral, very hard, 15-30 
ft.; coral sand, 30-35 ft. 

1U7 (BQ566898) Base Development test hole 133-3. Drilled by U. S. 
Navy. Altitude, 33 ft. Depth, 186 ft. 

Driller's log 
(condensed) 

Depth 
JftJ 

Clay, reddish brown ------   ....... 0-37 
Limestone, yellow and white, coarse-grained - - - 37-81 
Limestone, yellow and white, medium-grained - - - 81-86 
No samples ----..---..------.- 86-96 
Limestone, yellow and white, very fine-grained - 96-121 
Limestone, yellow and white, coarse-grained - - - 121-139 
Clay, bluish-green, fine-grained -------- 139-I8I 
No description   181-186 

lk8    (BQ563887) U.S.G.S. Soil Hole A. Test hole in argillaceous lime- 
stone. Drilled 1953 by U. S. Geological Survey with a power auger. 
Altitude, 63 ft. Depth, June 1957, W ft. Diameter, 2 in. Water 
level, Jan. 3> 1956, 426 ft. 

Ik9    (BQ632881) U.S.A.F. radio well. Aquifer, limestone. Drilled, 
1955 by U. S. Navy. Altitude, 2kk  ft. Depth, 284 ft. Diameter, 
8 in. Water level, 1955, +2 ft. 

150 (BR772017) Andersen quarry well. Aquifer, limestone. Drilled, 
Jan. 1955 by U. S. Navy. Altitude, U58 ft. Depth, 490 ft. Dia- 
meter, 12 in. Water level, Jan. 21, 1957, +4 ft. 
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151 (BQ*4-6779l) Auau Spring. Water issues from limestone at contact 
with underlying volcanic rock. Altitude, 270 ft. Discharge (gpd), 
May 20, 1937, 35,000 (est.); Feb. 26, 1957, 31,680. 

152 (BQJ468788) Mao Spring. Water issues from limestone at contact 
•with underlying volcanic rock. Altitude, 550 ft. Discharge, 
Feb. 26, 1957, 126,700 gpd. 

153 (BQ583759) Asanite Spring (Asanite Cave).  Sinkhole in limestone 
extending to basal water table. Altitude, 20 ft. Depth, about 25 
ft. Chloride, Jan. 18, 1956, 6^4-6 ppm. 

15*4 (BQ690919) Campanaya Spring (Campanaya Cave). Sinkhole in lime- 
stone extending to basal water table. Used by the Japanese Mili- 
tary forces from about 19*4-2 to 19*4*4-, and by the U. S. Army from 
19*4-7 to 1950 to supply nonpotable water. Altitude, 20 ft. Chlo- 
ride, reported more than 1,000 ppm while pumping at *400 gpm. 
Chloride, Jan. 1957, 600 ppm. 

201 (BQ551+793) P.I.E.  WD-503. Test hole in volcanic agglomerate. 
Drilled, 19*47 by Pacific Island Engineers. Altitude, 325 ft. 
Depth, 265 ft. Diameter, 3 in.  Casing, 265 ft. Water level, 19*4-7, 
+321 ft. 

Driller's log 
(condensed) 

Depth 
(ft) 

Clay, reddish brown, and buff, mottled ----- 0-17 
Tuff, buff to light gray, soft, weathered, 

fractured -----   ____   ______ 17-82 
Tuff, similar to above, with limestone - - - - - 82-I5O 
Talc, greenish gray, and fault gouge ------ I5O-I87 
Agglomerate, white and gray, medium-grained, 

tuffaceous — ___________ — ___ 187-213 
Agglomerate, gray, very coarse-grained, 

tuffaceous — ____ — — — ______ 213-265 

202 (BQ555791) P.I.E. WD-50*4-. Test hole in volcanic rock. Drilled, 
Sept. 19*4-7 by Pacific Island Engineers. Altitude, 312 ft. 
Depth, 2*4-5 ft. Diameter, 3 in.  Casing, 2*4-5 ft. Water level, 
19*4-7, +30*4 ft. 

Driller's log 
(condensed) 

Clay, red and tan -----_-__-__-_, 
Agglomerate, reddish to buff, soft, weathered, 

fractured ---------_---___-. 

Depth 
(ft) 

0-8 

8-65 
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Driller's log (continued) 
(condensed) 

Depth 
Jftl 

Limestone, coralline, white, coarse-grained, 
fractured       _____ 65-IO8 

Talc (fault zone in limestone) ___     -- IO8-I38 
Agglomerate, greenish-gray, coarse, weathered, 

fractured, some talc _------_--__- 138-I63 
Talc (fault zone in green tuff) -------- 163-245 

203 (BQ5^3775) P.I.E. WR-509. Test hole in tuffaceous agglomerate. 
Drilled, July 1948 by Pacific Island Engineers. Altitude, 106 ft. 
Depth, 116 ft. Diameter, 10 in. Water level, July Ik,  1948, +18 f t. 

204 (BQ5U2772) P*I.E. WR-5O5. Test well in limestone. Drilled, 
April 1948 by Pacific Island Engineers. Altitude, 26 ft. Depth, 
100 ft. Diameter, 16 in. from 0-68 ft.; 12 in. from 68-100 ft. 
Casing, 12 in.; slotted from 0-68 ft.; 8 in. liner from 68-100 ft. 
Water level, April 24, 1948, +19 ft. Yield, 35 gpm with 32-ft. 
drawdown (chloride, 505 ppm); 54 gpm with 36-ft. drawdown (chloride, 
769 ppm); 70 gpm with 39-ft. drawdown (chloride, 779 ppm). 

205 (BQ5^1769) P.I.E. WR-507. Test hole in volcanic agglomerate. 
Drilled, May 1914-8 by Pacific Island Engineers. Altitude, 22 ft. 
Depth, 45 ft. Diameter, 15 in.  Casing, none. Water level, May 
1948, 420 ft. Driller's log; clay loam, black, silty, 0-21 ft.; 
agglomerate, buff, medium and coarse, tuffaceous, fractured, 21-45 ft. 

206 (BO>89790) P.I.E. WD-855. Test hole in volcanic rock. Drilled, 
April 19J+8 by Pacific Island Engineers. Altitude, 314 ft. Depth, 
280 ft. Diameter, 3 in. Water level, Apr. 1948, +308 ft. 

Driller's log 
(condensed) 

Depth 
(ft) 

Clay loam, yellowish brown -----------    0-20 
Siltstone, tuffaceous, buff, fine-grained, 

brown, weathered ---------------   20-50 
Tuff, calcareous, white, fine-grained and 

interbedded basaltic conglomerate -------   50-70 
Agglomerate, basaltic, coarse, fractured -----   70-110 
Tuff, calcareous, white, fine-grained, with 

coral limestone and basaltic agglomerate - - -  110-202 
Tuff, calcareous, interbedded gray and dark 

gray, fine-grained --------------  202-210 
Tuff, calcareous, interbedded gray and light, 

fine-grained, fractured --   ________  210-220 
Basalt, dark greenish gray to black, fine- 

grained, fractured --------------  220-280 

178 



207 (BQ^91795) P.I.E. WD-857. Test hole in volcanic rock. Drilled, 
Mar. 1948 by Pacific Island Engineers. Altitude, 284 ft. Depth, 
150 ft. Diameter, 3 in. Water level, Mar. 1948, +282 ft. 

Driller's log 
(condensed) 

Depth 

Tuff, white, bedded, fine- and medium-grained, 
weathered, broken --------------- 0-60 

Conglomerate, basaltic, dark gray, medium- to 
coarse-grained, with some limestone ------ 60-81 

Conglomerate, basaltic, dark gray, very coarse- 
grained, fractured, and coral limestone - - - - 81-89 

Tuff, calcareous, white, fine- and medium- 
grained ------         _____ 89-llU 

Tuff, calcareous, white, and basaltic agglomerate 114-150 

208 (BQ507862) P.I.E. WR-526. Test well in volcanic rock. Drilled, 
1948 by Pacific Island Engineers. Altitude, 514 ft. Depth, 300 
ft. Diameter, 15 in. Casing, 300 ft. Water level, October 8, 
1948, 4211+ ft. Yield, 133 gpm with 131 ft. drawdown. 

Driller's log 
(condensed) 

Depth 
(ft) 

Clay, green-brown, semiplastic to sandy, heavy - 0-39 
Clay, green-brown, sandy, with tuff fragments - - 39-59 
Tuff, light-gray to blue-gray, medium-grained, 
weathered ------------------- 59-98 

Agglomerate, tuffaceous, gray, medium-grained, 
hard, massive ----------------- 98-140 

Tuff, gray to blue-gray, medium-grained ----- 140-263 
Tuff, gray, fine- to medium-grained ------- 263-300 

209 (BQ506866) P.I.E. WR-520. Aquifer, volcanic rock. Drilled, 
Dec. 19^7 by Pacific Island Engineers. Altitude, 364 ft. Depth, 
2U7 ft. Diameter, 15 in. Water level, Dec. 19^7, +322 ft. Draw- 
down, Jan. 16, 19^8, 66  ft. while pumping at 44 gpm. Well was 
pumped at 90 gpm during dry seasons of 1948, 1949 > and 1950. 

210 (BQ510868) P.I.E. WD-525. Test well in volcanic rock. Drilled, 
1948 by Brown-Pacific-Maxon Const. Co. Altitude, 283 ft. Depth, 
300 ft. Diameter, 15 in. Water level, 1948, +246 ft. Yield, 
May 20, 1948, 90 gpm, with about 260 ft. drawdown. 

179 



Driller's log 
(condensed) 

Depth 

Jttl 
Clay loam, reddish-brown, sandy --------- 0-^0 
Tuff, reddish-green, fine-grained, weathered - - k-O-'JO 
Basalt, gray, fine- and medium-grained, solid, 

slightly weathered ._._ 70-100 
Basalt, gray, fine-grained ----------- 100-130 
Tuff, greenish-gray, medium-grained, hard, and 

interbedded layers of soft fine-grained gray tuff 130-200 
No sample - -  200-300 

211 (BQ507866) P.I.E. WR-524. Test well in volcanic rock. Drilled, 
19U8 by Brown-Pacific-Maxon Const. Co. Altitude, 3^7 ft. Depth, 
280 ft. Diameter, 15 in. Casing, 106 ft. of 10-in. pipe. 
Yield, Oct. 19^8, 60 gpm, with 196 ft. drawdown. 

212 (BQ506877) P.I.E. WR-527. Test well in basalt. Drilled, I9W by 
Pacific Island Engineers. Altitude, 287 ft. Depth, 300 ft. Dia- 
meter, 15 in. Yield, Aug. 19^8, 1^5 gpm, with 180 ft. drawdown. 

Driller's log 

Depth 
(ft) 

Clay, reddish-brown, plastic ----------    0-^0 
Clay, gray to blue, semiplastic to sandy - - - -   kO-60 
Basalt, dark-gray to black, solid, massive - - -   60-300 

213 (BQ5^2770) P.I.E. WR-506. Test well in basalt. Drilled, May 
19^8 by Pacific Island Engineers. Altitude, 21 ft. Depth, 1^5 ft. 
Diameter, 15 in. and 8 in. Water level, May 19^8, +1 ft. Yield, 
May 29, 19^8, 86 gpm with 91 ft. drawdown. Chloride, May 29, 1948, 
76 ppm. 

Driller's log 

Depth 
Jttl 

Clay, yellow-brown --------------- 0-15 
Clay, black, sandy --------------- 15-68 
Clay, green-gray, sandy ------------- 68-83 
Sand, green-black, and silt ----   _____ 83-88 
Tuff, white to gray, coarse- to fine-grained - - 88-95 
Basalt, green to gray, medium-grained, fresh - - 95-1^5 

2lU (BQ542773) P.I.E. WR-508. Test well in limestone and volcanic 
rock. Drilled, June 19^8 by Pacific Island Engineers. Altitude, 
108 ft. Depth, 168 ft. Diameter, 15 in. and 10 in. Water level, 
July I9U9, +18 ft. Yield, July 19^9, 150 gpm. Water-bearing zone 
between 97 and 112 ft. Chloride, June 19^8, 31 ppm. 
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Driller's log 
(condensed) 

Depth 

Clay, tan to dark gray -------------    0-33 
Limestone, faintly pink to vhite, fine- to 

coarse-grained, tuffaceous ----------   33-76 
Limestone, gray, buff, vhite, medium-grained, 
tuffaceous      76-103 

Limestone, buff to vhite, medium-grained, 
tuffaceous, fresh -     --  103-144 

Agglomerate, gray to buff, tuffaceous, 
veathered ----    144-150 

Agglomerate, gray to buff, coarse-grained, 
some limestone and tuff ------------  150-168 

215 (BQ546768) P.I.E. D-494. Test hole in volcanic rock. Drilled, 
July 1947, by Pacific Island Engineers. Altitude, 20 ft. Depth, 
135 ft. Diameter, 3 in. Water level, July 11, 1947, +10 ft. 

Driller's log 

Depth 

• 
(ft) 

Clay, dark-gray to black, interbedded vith clay • 

loam, silt loam, sandy loam, and silty gravel - 0-118 
Agglomerate, buff to gray, coarse, veathered, 
vith blocks and fragments of limestone - - - - 118-130 

Tuff, gray, fine- to medium-grained, fractured, 
veathered 130-135 

Observations 

Depth tested Discharge       Dravdovn Chloride 
(ft) (gpm)           (ft) (ppm) 

120-135 6            15.8 1,085 
6            16.0 1,228 
6            16.1 1,310 
6          16.1 1,369 

110-135 14           8.2 1,375 
14           8.2 1,472 
14           8.2 1,554 

216 (BQ545768) P.I.E. D-495. Test hole in volcanic rock. Drilled, 
July 1947, by Pacific Island Engineers. Altitude, 175 ft. Depth, 
151 ft. Diameter, 3 in. Water level, July 12, 1947, +176 ft. 
above land surface. Dravdovn, 11.5 ft. vhile pumping .at 15 gpm. 
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Driller's log 

Depth 

Clay loam, brown and gray mottled ---------  0-19 
Clay, dark-gray to black, with alternating 

layers of clay loam, silt loam, sandy loam, 
and silty gravel ---------------- 19-101 

Agglomerate, buff, coarse, with blocks and 
fragments of limestone, and white, fine- 
grained fractured tuff   101-151 

Observations 

Discharge Chloride 
(gpm) (ppm) 

7 217 
6 2l+5 
13 262 
15 269 
15 296 
15 290 

* 
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WATER RESOURCES, GUAM 

EXPLANATION 

VJ 

_ 

Area underlain by limestone containing basal ground water that stands 5 to 7 feet 
above sea level. Limestone has high permeability and yields water readily to 
drilled wells and tunnels. Locally, especially near boundary with area 7, rela- 
tively   impermeable  volcanic  rock  and noncalcareous sediments  underlying the 
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limestone may be present above sea level. Most of the water has a chloride con- 

tent less than 100 ppm, but heavy pumping of wells may cause intrusion of sea 
water and an increase in salinity. "85 

Area underlain by limestone containing basal ground water that stands 3 to 7 feet 

above sea level. Limestone has high permeability and will yield water readily to 
drilled wells and tunnels. Most of the water has a chloride content less than 250 

ppm, but heavy pumping of wells probably will cause sea-water intrusion and an 
increase in salinity. 

25' 
H84 

"83 

3a \ 
3c^x3bXN 

Area  underlain  by limestone containing basal  ground water. 

"82 

In subarea 3a the limestone has high permeability, and the water table stands 1 

to 5 feet above sea level. Chloride content of the water ranges from 30 ppm in in- 

terior parts of the subarea to more than 1,000 ppm in coastal parts. Heavy pump- 

ing of most wells will cause sea-water intrusion and an increase in the salinity 

of the water. Janum Spring (96), which is at sea level on the eastern shore, has a 

discharge ranging from 1 to 3 mgd and a chloride content of about 30 ppm. 

In subarea 3b the water table stands 1 to 5 feet above sea level, and, when un- 

disturbed by pumping, the water contains 30 to 400 ppm of chloride. Sea-water in- 

trusion and large increases in salinity occur when wells are pumped at 
rates greater than 50 to 100 gpm. 

In subarea 3c the limestone has lower permeability than the rock in other parts 
of area 3, and the height of the water table ranges from about 1 foot above sea 
level in coastal parts to about 20 feet in interior parts. The water generally con- 
tains less than about 40 ppm of chloride, but the salinity may rise in heavily 

pumped wells. Agana Spring (2) yields water having a chloride content of 30 to 

40 ppm and has an average flow greater than 1 mgd. 

In subarea 3d the water table stands 1 'to 4 feet above sea level, and, when un- 
disturbed by pumping, the water has a chloride content ranging from 30 to more 

than 1,000 ppm. The limestone yields water readily to wells and tunnels, but 

pumping causes intrusion of sea water, and most wells yield water having more 

than 500 ppm of chloride. 

"81 

"80 

"79 

"78 

1477 

"76 

Area consisting of limestone caps on hills of volcanic rock. The limestone con- 

tains thin bodies of high-level ground water that are perched on the relatively im- 
permeable volcanic rocks. The water discharges at springs at the edges of the 
limestone caps.   Flow of the springs varies greatly with seasonal rainfall.    . 

"75 
20' 

"74 

Area in coastal parts of southern Guam underlain by limestone, alluvium, and 
beach deposits containing basal ground water. Most of the water is brackish. Lo- 

cally, deposits of alluvium may contain water having less than 500 ppm of chlo- 

ride, but the yields are low. The limestone and beach deposits have generally 

high permeability. 
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"72 
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Area underlain by volcanic rock and noncalcareous sediments, which contain 

large amounts of ground water but have very low permeability, and by limestone, 

which contains only meager amounts of ground water. 

The water-bearing materials of subarea 6a are largely volcanic rock and associ- 

ated sediments. Height of the water table ranges from a few feet above sea level 

in coastal lowlands to several hundred feet in interior highlands. Wells have low 

yield and high drawdown. Average specific capacity of wells is about 1 gpm per 

foot of drawdown. Numerous small springs and seeps occur in valleys. 

Subarea 6b is underlain by limestone that rests on a steeply dipping surface erod- 
ed in volcanic rock and noncalcraeous sediments. Meager amounts of ground water 

may occur locally perched on the volcanic rock, but most of the limestone is dry. 

li 
Area underlain by permeable limestone that lies above sea level on relatively im- 
permeable volcanic rock and noncalcareous sediments. The limestone contains 

little or no ground water. Wells drilled into volcanic rock would have very low 
yields. 
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